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Foreword 


Cambridge Futures is a unique partnership of business, local government and the academic world. This report and the accompanying DVD is the group’s second research project 
it follows the award-winning land use study published in 1999. This did much to influence the outcome of the development plan debate in the Cambridge Sub-region. _ 


Transport is now the fundamental issue in the development of sustainable growth within the Sub-region. What Transport for Cambridge? considers the environmental, economic and 
social impacts of four single options and a complex combination of these, In doing so, it ranges beyond our current planning horizon to inform the community of the implications — 
of the decisions it will have to make. 







What Transport for Cambridge? promotes no single solution. There are, indeed, no definitive answers. But we hope that it will provide a basis for the informed debate and decision j 
making that will enable us to build on the fragile foundations of the knowledge economy and bequeath a sustainable legacy for those who follow us. in 







The rationale for Cambridge Futures, as outlined in the foreword to our first report, remains as fresh and valid as when it was first written: 


The Cambridge region has a role that stretches far beyond its administrative boundaries. It reaches deep in to the global economy, into research and invention ev 
the ideas that are shaping our lives and our world. Our common goal, for all the wide range of interests of the participants, has been the fusion of sustainable develo 


local, national and international functions.’ oe 


We thank all those organisations and individuals who, subscribing to those objectives, have contributed to this study. In supporting us, they have faithfully adher 
that, whatever their own preference and interests, it is the wider concerns of the entire community that should take precedence in the shaping of the future 
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1. Background 


1.1. About Cambridge Futures 


Cambridge Futures is a non-profit making group of local business leaders, politicians, 
local government officers, professionals and academics who have been looking at the 
options for growth in and around Cambridge since 1996. 


The first Cambridge Futures study, published in 1999', considered seven options for the 
future physical form of the area within a 25 mile radius of the city (see figure 1.1). Each 
option was studied with sophisticated computer models and the results analysed in 
economic, social and environmental terms. It was presented to the public in the form of 
a detailed report, an animated video and a series of exhibitions. There was widespread 
media coverage and public interest. 


The first Cambridge Futures study is widely acknowledged to have played an invaluable 
role in the planning debate open about the future of the area. The case for considering 
a far wider area than that contained within the statutory boundaries was accepted and 
led to the definition of the Cambridge Sub-region. The exploration of use of green belt 
areas for development led to the review of the green belt boundary. We believe that our 


work has helped to create a consensus on the way forward for the development of the 
Sub-region. 


@ The Royal Town Planning Institute gave Cambridge Futures the year 2000 award for 


Planning Innovation. The method employed in the study is now widely acknowledged 
throughout the world. 


4 Following the success of the first study, Cambridge Futures has now focused on trans- 

port as the critical issue facing the Cambridge area. This second study has followed 
the format of the earlier work - proposing a range of options for solving the problem and 
assessing their impact on the local economy, social equity and environment. 


) ’ ef £100,000 plus a similar amount of funding-in-kind has been donated by the spon- 
at the front of this report and by individuats. The funds have been used to 
| | time esearcher, a part time administrator and for covering other ancillary 
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Figure 1.1 Cambridge Sub-region 












Cambridge Futures is managed by an Executive Group listed at the front of this re| 
ie research team is based at the University of Cambridge Department of Arch 
ure. 


This report aims to inform the public on a range of transport opti 
social, and environmental implications for the Quality of life in tk 
discussion of the options will lead to a consensus tha \ 
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1.2 Changing Cambridge 


For the past half century the development of the City of Cambridge and surrounding 
areas has been severely constrained. The Holford report ? proposed to limit the develop- 
ment of the City and surrounding villages. It was recommended that Cambridge should 
be limited to 100,000 people. This figure was just about maintained (108,000 in 2001) 
as a result of restricting housing development and a strong green belt policy. Employ- 
ment, especially manufacturing, was encouraged to locate or re-locate elsewhere in the 
region. By 1969 the constraints on employment growth were relaxed following the Mott 
report (1969)? that allowed science and university based industries to located in the City. 
This opened the way for the Trinity Science Park and similar employment clusters which 
led to the birth of the Cambridge Phenomenon’: There was a surge of growth of high- 
tech firms and associated services employing over 23,000 people. Today, this forms the 
backbone of the Sub-region’s successful knowledge based economy. 


The contradictory nature of the policies that allowed employment to grow but con- 
strained the growth of housing, has had serious consequences: house prices have 
risen substantially. It has been necessary for increasing numbers of people who work in 
Cambridge to live beyond the green belt, where cheaper housing more than offsets the 
cost of travel into Cambridge. Medium and lower income groups have been displaced 
because they can no longer afford property prices in Cambridge unless protected by 
social housing. The population growth in surrounding villages and market towns has 
been amongst the highest in the country. As a result there is a daily influx of workers 
from outside the City: this outnumbers the resident workers. 


a result of more people commuting by car, causing 


: : ) 
Traffic congestion has grown a eke near 


delays, accidents and pollution: their dispersed origins means that 
unviable for many of these journeys. 


The continued success of the Cambridge Sub-region is now under threat. Seen 
Wickstead® have reported that difficulties in recruitment and ee ae 
premises are the major threats to future economic growth Mite a ae a 
ment is not helped by increased housing and transport costs faced by { 


i iti i ll as 
intai i mic opportunities for Cambridge as we 
In order to maintain and improve the econo ae hee Oe ence neaeiel 


i ing the social equity of the area while protectin Wit 
ace ies a change in the policies, at or ate 
the development of the Cambridge Sub-region. New pou zf ake a 
the jobs are: in the City and, subject to a review of the green Delt, a ee earns 
New housing, beyond the green belt, should be located in a new 


market towns and large villages. 























The recommendations of the Regional Planning Guidance have been taken further in 
the Revision of the Structure Plan of Cambridgeshire and Peterborough®. The removal 
of the 50 year constraints on the size of Cambridge should increase the population of 
the built up area of Cambridge by one third from 1999 to 2016. Due to the increase of 
households and employment, the size of the urban area will expand into the green belt 
with more people travelling within the built up area. 


The release of the development constraints in carefully chosen areas, aims to minimise 
the adverse effect of the expansion. It is hoped that the proposed urban extensions 
will be carefully designed to maintain the characteristic green ‘wedges’ that connect 
the open countryside with the city centre. The planned major expansion of Cambridge 
offers the possibility of adding new areas of quality to the existing urban fabric. There fe 
are precedents such as the 18th Century expansion of Georgian London and the New 
Town of Edinburgh that improved the quality of the cities rather than detracting from 
them. 


The great difficulty with urban expansion is the increase in congestion. In a historic city it 
is very difficult to increase the capacity of the road network to accommodate extra cars. 
Other means to cope with the essential travel should be explored. Every trip implies a 
transaction and this is essential for sustaining the economy. The suppression of travel 
leads to the suppression of economic growth of the region, which in turn leads to an 
impoverishment of the population. One of the aims of good planning is to encourage 
transactions that lead to economic growth, but in a form that is least harmful to the envi- 
ronment. This may entail restricting some forms of travel in the more congested areas, 
whilst providing alternative forms of travel which avoid harming social and economic 
prosperity. d 


The 2003 Structure Plan? includes significant transport proposals and there is 
ernment support to deliver A14 improvements and rapid transit in the Hunting 
Cambridge corridor. However, these measures may not be sufficient to meet 
increase in travel demand that will arise as a result of the increasing local 

re 


Cambridge Futures has therefore examined a range of options providir 
port capacity in addition to schemes that are already committed. 


| 1.3 Methodology 


Sten Perr 


The Options 


The Base Case assumes the full implementation of the land use policies in the Structure 
Plan 2003" and the committed transport improvements '' (see Chapter 2). It represents 
the most likely land use scenario to become reality. The options represent the Base 
case plus further transport measures. Each shows what could be achieved by focusing 
entirely on a single transport instrument. These include non-motorised modes (cycling 
and walking), public transport, road building, (in the form of an orbital highway), and 
demand management (represented by congestion charging). This aims to show what 
each approach can achieve independently. There is also a combined option that exam- 
ines how all four of the options would work together. The options are broadly consistent 
with the transport policies in the Structure Plan, which promote cycling, walking and high 
quality public transport, and recognise the need to cater for orbital movements, and 
provide demand management. 


The possible effects of new technology, such as increased teleworking, and of ‘soft 
measures,’ such as ‘green travel plans,' have not been tested. Their effects on travel in 
peak periods are not yet well understood, but they are unlikely to solve the problems of 
traffic congestion in Cambridge. The simulation model includes a 5% spreading of peak 
hour trips to reflect more flexible travel behaviour. 


Simulation Models 
Following the first Cambridge Futures (1999) '? study, the same computer simulation 


models (MENTOR/SATURN) ' have been used for forecasting and assessing the likely 
outcomes of alternative options (See Appendix A). 


B These models have been used by Cambridgeshire County Council to test the Structure 






} to epresent each of the options. The options have then been run by the County Council 


Plan policies. This represents the Base Case against which this study compares the op- 
ions. Cambridge Futures has added transport elements to this base simulation model 


sults assessed by Cambridge Futures. 


in figure 1.2 the models simulate the working of two inter-related markets, 
rt market. Firms and households demand business floor 

i ions. The interaction with the available supply will 

and i articular location is high, the prices 

ices will reduce. This change 


Land Use Made! Transport Madel 


Demand 


Congestion 


Supply 


Accessibility 





Figure 1.2 Computer simulation madel 


model estimates the number of trips for different purposes. The trips are assigned to 
the transport network, estimating the number of trips by car, public transport, walking 
and cycling. The model proceeds to calculate the delays due to traffic congestion that 
may affect the utilisation of different transport modes. The model uses an iterative ap- 
proach to reach an equilibrium where no further changes arise in the use of different 
modes due to traffic congestion. The resulting transport costs are fed back into the 
land use model as an accessibility value for each pair of locations. This has an effect 
on the demand for location by firms and households. The model is ‘cycled’ forward 
into the future to represent the interaction between land use and transport. 


Initially the model was set up to reproduce the situation in 19 i F 
verifiable, consistent and relatively complete set of census an nae ea 
tion) '*. The model was used to simulate the years 1996 and 2001. The results have 
been checked against available, but partial, recent survey data. It would be nave 
to check thoroughly and adjust the model accordingly when the compl 

formation for 2001 becomes available in the future. i ampplete : 
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The inputs to the model are of two types 

* external projections: Includes the growth of exporting firms (i.e. high-tech, higher edu- 
cation and related business services); and of overall numbers of households and jobs 
In the Base Case, the overall values correspond to those forecast by the Cambridge- 
shire County Council. 

* policy options: include the land allocated in each zone for dwellings and business 
floorspace (including the numbers of dwellings and area of floorspace), as indicated in 
the Structure Plan, the committed improvements to the transport networks such as new 
or expanding highways, new public transport, etc. and also taxation or subsidies for the 
use of the land or transport. In the Base Case, the inputs represent the Structure Plan 
assumptions. 


The resulting outputs from the land use model give for each zone (see figure 1.3) the 
following: 

* Location of households by socio-economic groups, car ownership and size of house- 
holds. 

¢ Location of employment by type 

* Housing rental and cost of living by household type (includes housing, transport and 
all other goods and service costs). 

* Floorspace rental and production costs by employment types (includes labour, rental, 
transport and other input costs). 

The coaitine outputs from the transport model forecast for each pair of zones the fol- 
lowing: 

* Trips by purpose: to work, to education and other trips by household types. 
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* Trips by mode: car, bus, rail, high quality public transport, park and ride, cycling and 
walking. 
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Finally the number of car trips using the highway network are simulated through a SAT | 


URN model '°, which is able to estimate the traffic delays at junctions on the network 
distributor roads within the built up area of Cambridge. 


Alternative options 


The base option against which al! other options are compared, is the one that assumes 
the implementation of the Structure Plan. The other options represent transport policies 
that give priority to a single or to a combination of modes of transport. The following 
have been considered: 


Base Case. This option allocates land for development and introduces 
new transport investment (A14 expansion and guided bus) as specified by 
the Structure Plan (2003)'* and the accompanying Implementation Plan’’. 


Cycling and Walking Option. This option was not simulated separately 
as the model is not sufficiently sensitive to local factors that may affect 
cycling and walking. It was assumed that measures for extending the 


increase, if possible, the percentage of trips using these modes. 


Public Transport Option. This involves the extension of the high qi 

public transport (HQPT) network included in the Base Case, t 
City Centre and surrounding areas, permitting public transport 
segregated ways, including tunnels to provide uninterrup 


Highway transport option. This involves the deve 
road, with a new highway around the south and 
north and west would be served by the e: 
An orbital may reduce the need for some 
City, and would link the proposed p 
access to park and ride sites. : 
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Congestion chargi 


cycling and walking network would be implemented to retain the ease | 
of travelling by these modes as the size of the urban area expands, and | 























It is important to note that the Base Case is included as an integral part of all of the other 
options. Up to 2011, the land use output for all the options is identical. But at 2011, 
alternative transport options are introduced, changing the transporl market as users 
switch to different transport modes that, in turn, affect the accessibility of different zones. 
By 2016 the land use output is different for each option as the transport policies affect 
the land market, changing the location of firms and households. The resulting transport 
use in 2016 is thus not only affected by the transport policies but also by the changes in 
land use. Finally, the land use model is run for 2021 to explore the longer term impact 
of the transport policies on land use. This may give an indication, through the changes 
in rental values, of where there is likely to be a strong demand for development beyond 
2016. Appendix B includes the transport flows for options. 


Assessment 


The assessment of the options is performed in two ways: feasibility and sustainability. 
Feasibility assessment tries to determine to what extent the option is viable, not only 
technically but economically. It uses cost benefit analysis, as recommended by the 
Treasury for Public funding of infrastructural projects (HM Treasury 2003), to compare 
the capital costs of implementing the options with the benefits generated by the options. 
The benefits, measured in monetary terms, are calculated for users of the transport sys- 
tem, operators and government "8. The sum of all the benefits are compared against the 
cost of implementation to estimate the rate of return on the investment. There are two 
rates: social and private. The social rate includes all valued benefits to society, while the 
private rate includes only the benefits accruing to the investor in the transport system. 


The user benefits are calculated using conventional cost-benefit analysis - as savings in 
money and time of travel, (estimated at £6 per hour for the purpose of work and commut- 
ing, and £4 per hour, for education and personal business), as a result of implementing 
the options in comparison to the base case. The user benefits can be negative - users 
can be worse off in monetary terms as a result of the option (e.g. congestion charging) 
or worse off in terms of travel times. Cambridge Futures has calculated the benefits for 
each of the tested options. In addition, the study calculated the convenience of trans- 
port, evaluated in monetary terms. The overall measure also includes the changes in the 
amount of travel resulting from variations in cost, time and convenience. Technically, the 
method involves the calculation of the change in user ‘surplus’ - that is the difference 
between what transport users are willing to pay (demand) and what they are actually 
paying for transport. The payments here include all the costs involved — money, time 
and convenience per unit distance. !f the costs are reduced the user may travel further 
to reach better opportunities. This implies a change in mobility that leads to a greater 
benefits. The user surplus calculation takes all of these factors into account. 


The transport operators will benefit from changes in net revenue (after subtracting the 
cost of the operation). However, for the purpose of this study, the changes of benefits 
fo the bus and rail operators, resulting from the introduction of an option, have not been 


calculated. in oiher words, it has been assumed that their operation costs would not 
be fundamentally altered. This assumption is unrealistic for Public Transport, as the 
bus companies would benefit from a more fluid system resulting from the proposed 
investments in tunnels, congestion pricing, etc. These benefits would include savings 
in labour and vehicles as the companies would require less of them to cope with the de- 
mand. The only operator benefits estimated in the study have been those to the public 
or private operator that may run the Congestion Charging Option. The net revenues are 
estimated and included in the appraisal. 


Government benefits would include changes in taxation and subsidies resulting from the 
implementation of policies, in the study only the changes in fuel taxes have been con- 
sidered as part of the appraisal (at 45.8p per litre). The addition of the annual benefits 
to users, operators and government are compared against the investment cost of the 
option to obtain the social rate of return, 


eee 


From a sustainability point of view, the options are assessed in terms of: 


. Economic efficiency: This considers the economic impact of the option measured by 
changes in prices, for consumers (households) and producers (mainly exporters). This 
form of appraisal is more comprehensive than the standard cost-benefit analysis used in 
transport assessment (as calculated in the feasibility assessment above), as it not only 
measures the benefits to transport users, but to the economy as a whole. 
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* Social equity: This considers the distributional impact of the options - the cost and 


benefits for different socio economic groups. It i i i 
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2001 2006 2011 2016 
Camb. City] 44 | (100) | 46 | (104) | 50 | (113) ] 56 | (126) 
South Cambs | 55 | (100) | 59 | (109) | 59 | (100) | 71 | (429) 

East Cambs| 30 | (100) | 32 | (107) | 32 | (100) | 34 | (113) 

Hunts.| 67 | (100) | 71 | (106) | 741 | (100) | 76 | (113) 































. The Base Case: The Structure Plan 
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p | 208 | (106) | 212 | (112) [237] (121) 
| 2.1 Description Table 2.1 Base Case: Location of dwellings x 1000 (2001 = 100) 


————. 

















| 
| The Base Case assumes full implementation of the land use policies in the Cambridge- 
shire and Peterborough Revised Structure Plan 7° by 2016, and the implementation of the 
committed transport schemes by 20062. The Structure Plan, aims to “support the con- 
tinued growth of research and development, and the knowledge base economy...whilst 
protecting and enhancing the environmental qualities of the area”. The development 
strategy for achieving the stated aim in the Sub-region includes the allocation of 47,500 East Cambridgeshire 
new dwellings between 1999 and 2016 in four areas: 8,900 within the Cambridge built 
up area; 8,000 on the edge of Cambridge (subject to a review of the green belt bound- 
™ ary); 6,000 in a new settlement at Longstanton/Oakington and 24,000 in market towns 
§ and large villages. 23,000 of the new dwellings are to be located where planning per- 
mission has already been given or where local councils have allocated land for develop- 
“#@ ment. Table 2.1 and figure 2.1 show the numbers of dwellings in each district from 2001 
to 2016. The dwellings represent a house of average size for the Sub-region. 












§ As illustrated in figure 2.2, the new areas of development around Cambridge are con- 
™ centrated in the north, south, east and west with the largest concentration on and around 
the proposed redevelopment of Cambridge airport which will go on beyond 2016. Out- 
side the urban area, the main development is located in a new settlement of up to 6,000 
dwellings by 2016 at Longstanton/Oakington (11km north west of Cambridge). 










ployment floorspace is permitted in the areas that have allocated land and is 
.3 and table 2.2. The bulk of the new floorspace is on the edge of 
in e Southern fringe (around Addenbrookes Hospital), in the West (in 

SI 2st Site), in the North (in the Anglian Water/Chesterton sid- : . ' 
and Business Park) and in the East (in the airport Figue 2. Base, Case) Lacation aici Bas 
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2001 2006 2011 2016 
1145 | (100) | 1189 | (104) | 1223 | (107) | 1275 | (111) 
































Camb City [ 









































South Cambs| 1048 | (100) | 1127 | (108) | 1232 | (118) | 1279 | (122) 
East Cambs} 499 | (100)| 500 | (100) | 500 | (100) | 500 | (99) 
Hunts.| 1409 | (100) | 1429 | (101) | 1438 | (102) | 1486 | (106) 


4101 (100) | 4245 | (104) | 4293 | (107) [ 4540 | (111) | 


Table 2.2 Base Case: Business floorspace- square metres x 1000 (2001 = 100) 
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Figure 2.3 Base Case: Location of floorspace Backgtound based on Ordnance Surv Px 
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™ 2.2 Location of households and cost of living 


Table 2:3 and figure 2.6 show that from 2001 to 2016 it is estimated that there will be 
17,000 more households living in the city (+34%) and 16,000 more households living in 
the South Cambridgeshire district (+30%). The socio-economic structure of the popu- 
lation is illustrated in figure 2.7 and table 2.4. The number of households per dwelling 
depends on the supply and demand for housing. Generally, an increasing number of 
households in an area reflects an increasing demand for dwellings which leads to higher 
house prices unless there is a sufficient supply of new dwellings to satisfy demand. The 
dwelling figures are indicative of average size dwellings. When the number of house- 
holds is less than the number of dwellings this indicates larger sized dwellings. If there 
are a larger number of households it indicates smaller sized dwellings (e.g. flats). Table 
3 2.7 shows that the highest growth is expected in the unemployed/inactive group due to 
4 the increasing size of the retired population, particularly in the City and South Cambs. It 
can be observed that the professional and managerial (SEG1) and administrative and 
“@ clerical groups (SEG2) are predominantly in the City and South Cambs - these are the 
groups, amongst working households, that will grow most in the Sub-region . 


This household growth is the product of increased jobs in and around the city and the 
provision of new dwellings. Unfortunately, the demand for housing in these areas is 
greater than the supply of dwellings, allowed by the Structure Plan, leading to an in- 
crease in dwelling rents and prices, which in turn will affect the cost of living. In addition 
to housing cost, the cost of living includes transportation and other goods and service 
Costs. The increase in transport costs is due to rising congestion. Figure 2.5 illustrates 
the monthly costs for the average household. The most dramatic effect is in the City, 
where the monthly cost of living increases by 73% between 2001 and 2016. The aver- 
age cost of living rises by 42% for the Sub-region. 
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2001 2006 2011 2016 
49 | (100)] 52 | (106) } 58 | (119) | 66 | (134) 
55 | (100)} 58 | (106)| 64 | (118) | 71 | (130) 
27 | (100)| 27 | (103) | 27 | (104) } 28 | (104) 
Hunts.| 62 | (4100) 66 | (106) | 68 ; (109) 


493 | (100) [201 | (05) 215] (112)_f233 | (120)_| 


Table 2.3 Base Case: Location of Households x 1000 (2001 = 100) 
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2001 2011 2016 


Figure 2.8 illustrates the average household cost of living in map form and table 2.4 gives the Camb. City] 2551 | (100) 3791 | (149) | 4407 | (173) 
actual numbers. South Cambs | 2310 | (100) 2740 | (419) | 3258 | (141) 
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East Cambridgeshire 







































East Cambs| 2116 | (100) 2365 | (112) | 2819 | (119) 
Hunts. | 2155 | (100) 2376 | (110) | 2459 | (114) 


2292 | (100) | 2493 | (109) | 2856 | (125) | 3251 | (142) 


Table 2.4 Base Case: Household cost of living - £ / month (2001 = 100) 
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SEG 1 SEG 2 SEG 3 SEG4 Inactive & UnEmp 
2001 2016 2001 2016 2001 2016 2001 2016 2001 2016 
Camb. City] 12 | (100) 
South Cambs (100) 
|__EastCambs| 6 | 04) (95) 
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2.3 Location of employment and cost of production 


Figure 2.10 and table 2.5 show that the model forecasts 24,000 more jobs in the City 
(+28%) and 15,000 more jobs in South Cambs (+26% ). These increases are the prod- 
uct of growth in the City and surrounding area of retail, private services and the tertiary 
sector of the economy (i.e. higher education, research and development and associ- 
ated services). (See figure 2.11 and table 2.6.) 


The cost of production is illustrated in figures 2.12 and table 2.7. It can be observed that 
the cost of production, calculated by employee per month (based on salary, rental of 
premises and transport costs of inputs and outputs) increases substantially for Cam- 
bridge City (see figure 2.9). It can also be observed that Cambridge City goes from 
being the most economical location for employment (thus attracting the highest number 
of businesses) to being the most expensive by 2016 (and therefore would probably 
not attract further growth in the future). The average increase for the Sub-region is 29% 
between 2001 and 2016. This, while not a positive contribution to the Cambridge econ- 
omy, is about half that predicted by Cambridge Futures (1999), if no more development 
was allowed in and around the City. The productivity of the work force in the Sub region 
would require a 1.5% improvement per annum to remain competitive. 


—e— City 
——— South Cam 





2001 2006 2011 2016 
85 | (100)] 90 | (106) } 100; (117) | 109 | (128) 
57 | (100)| 62 | (110) | 68 | (120) | 72 | (126) 
23 | (100)] 24 | (104) | 23 | (102) | 23 | (103) 
Hunts.| 69 | (100)| 73 | (106) | 74 | (106) | 76 | (110) 


234 | (100) | 249 | (107) | 265 | (113) [280 | (120) 


Table 2.5 Base Case: Location of employment x 1000 (2001 = 100) 
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2001 2006 2011 2016 

1504 | (100) | 1733 | (115) ] 2065 | (137)] 2406 | (460) 
1587 (100) | 1674 | (105) | 1848 | (116) | 2098 | (132) 
East Cambs| 1939 | (100) | 2014 | (104) | 2135 | (110) | 2279 | (118) 
Hunts.] 1837 (100) | 1900 | (103) | 1983 | (108)} 2086 | (114) 


1717 __(100) | 1830 | (107) | 2008 | (117)[ 2217 | (129) 


Table 2.7 Base Case: Production cost - £ / month / employee (2001 = 100) 
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2.4 Transport impacts 


The growth in households and jobs in and around Cambridge will generate more con- 
gestion. Locating houses near jobs and improving the public transport system reduces 


@ the proportion of car trips, but there are still more cars in absolute numbers in the exist- 


ing streets. The percentage of trips into, within or from the City by aggregate modes 
of travel (i.e. car, cycle/walk and public transport) are illustrated in figure 2.13. By 2016 


§ the model forecasts a reduction in the percentage of car trips and a higher percentage 


of public transport trips. This represents 50% more public transport trips compared to 
2001, due to the introduction of HQPT and more bus use as the new development on 
the edge of the built up area favours bus use rather than walking. According to the 2016 
Base Case, the proposed HOPT would attract 5,000 trips and there would be 6,000 


extra bus trips in the 3 hour morning peak period. The numbers of trips by mode are 
illustrated in figure 2.14. 


Car traffic volume (measured by km travelled) would grow by 18% overall. There would 
be more cars entering or leaving Cambridge in the 3 hour morning peak period, and 
more Car trips by drivers travelling wholly within Cambridge. This is partly due to the 
population growth within Cambridge and the longer distances involved as the City 
expands making walking and cycling less attractive. Figure 2.15 shows how the new 
developments around the city affect the volume of traffic in percentage terms. 


a consequence of the growth in traffic there will be more congestion thereby reduc- 
ffic to eae speeds on the main roads within Cambridge (average 13 miles/ 
peak period). This in turn increases delays at junctions by 

€ location of the traffic delays and table 2.8 shows the 
{ Ambridge. The congestion not only wastes more 
produces Si % more carbon emissions. 





Structure Plan - Change in Trips by Mode within and in/out of Cambridge 
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Figure 2.14 Base Case: Change in trips by mode within 
and in/out of Cambridge 


Structure Plan - increase in traffic 2016 

















Vohicle Delay 
es 50 he 


SE 100 hs 
SN 150 








Figure 2.16 Base Case: Increase in delays 


2.5 Sustainability Implications 











Figure 2.17 Base Case: 
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3. Cycling and Walking Option 


3.1 Introduction 





Nationally the percentage of trios made by cycling account for less than 2% 7. In 
the Cambridge Sub-region this is much higher, accounting for 15% of all trips. This 
is partly because of favourable topographical conditions (i.e. flat terrain) but also 
partly because the City of Cambridge has according to Sustrans 26 ‘positive local 
culture that encourages cycling regardless of social status’. Currently cycling within 
the City accounts for 25% of trips and walking accounts for 24%. These figures make 
Cambridge a rather special place that is only surpassed in the proportion of cyclists by 
some Dutch and Danish cities that also have flat topographies. 


As the length of the average cycling trip increases, the proportion of people cycling 
reduces. Nationally, the average length of trips has gone up by 30% in the last 20 years, 
with a 50% decline in the use of bicycles”. Within the City of Cambridge, the use of 
bicycles has remained unchanged. 


According to Sustrans 7° ‘A number of factors are likely to have played a part including: 

* The compact nature of the city, which has not changed greatly over recent 
decades. 

* The absence of major roads around the city centre; these now form barriers for 
cyclists in many other cities. 

e The high resident population in the city centre, contrary to many cities, where people 
have moved away from the city centres. 

* The Jack of growth of motorised traffic within the city over recent years, which is 
contrary to national trends. 

e The positive local culture that encourages cycling regardless of social status. This 
is not the case in, for instance, the Fenland towns, where a car is seen as a symbol 
of success. 

* The difficulties faced by car drivers in Cambridge, which makes the car a less 
attractive option for many than a bicycle, This is not yet the case in many other 
cities. 

* Improvements to the cycle infrastructure within the city. 

* The existence of a number of important ‘green’ routes through the city, which have 
maintained their attractiveness despite worsening conditions on the roads. 





Figure 3.1 Cycling & Walking Option: Cycleways along an extension to the proposed guided bus could 
weave Cambridge Airport in to the existing cycle network. 


The success of a number of softer measure such as the Travel for Work 
Partnership.’ 


Failure to maintain the current percentage of cycling trips would mean more congestion 
in the roads. The 2016 Base Case suggests that there would probably be 4 60% 
increase in the volume (vehicle km) of car traffic within the City by 2016. This is partly 
due to an approximate 30% increase in numbers of trips and partly due to the increased 
length of travel from the edge locations where the bulk of the additional population wil 
be located. The 2016 Base Case assumes that the attractiveness of cycling and walking 
compared to other modes remains the same as at present. To achieve this the new 
developments need to provide attractive facilities for cycling and walking. However, a 
the City expands, the average distance to central facilities will increase and this will tend 
to diminish the percentage of trips made by cycling. To counteract this tendency there 


needs to be a continuing improvement of the cycli B 
clin rk on the mal 
travel lines. See figure 3.4 ee eee 


3.2. Description 


It is important to extend the current cycle and pedestrian ways to the ne 
areas and create new ones to improve the connectivity of Sambridc 
use of statutory powers should be considered to acq! 
SES cae Oe 
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Figure 3.2 Cycling & Walking Option: A reworking of the bus station provides the opportunity to 
open up the pivotal point in the pedestrian connection between the City Centre and Grafton 


this extended network. ideally, however, this would be achieved by consensus and a 
partnership appraisal. The following is summarised by Sustrans”? : 


‘A Green Cycle Route Plan for Cambridge is already emerging through the interest of 
a partnership that has evolved from those involved with the Jubilee Cycle Route and 
including: 


* Cambridgeshire County Council 

* Cambridge City Council 

* South Cambridgeshire District Council 
* Cambridge Cycle Campaign 


* cre 

* National Trust 
« RSPB 

*  Sustrans 


¢ Marshall of Cambridge 


The emerging plan includes the main potential corridors in the City within a tightly 
drawn City ring with separate links to the countryside and visitor attractions. The 
fact that the network involves a combination of local authority land, private land and 
development opportunity areas and passes through both Cambridge City and South 
Cambridgeshire means that a partnership approach is particularly useful if the network 
is to be progressed. All the proposals are achievable, subject to funding and various 
agreements. It is believed that the chances of attracting funding and using the network 
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Jubilee Cycle Route/National 
Cycle Network Route 51 


On road altemative to Jubilee 
Cycle Route. serves slightly 

ssueeecune diferent places, but with 
Numerous junctions, Journey 
times are similar 


Figure 3.3 Cycling & Walking Option: Jubilee Cycle Route 


as a means to encourage an increase in cycling are greater if the network is treated 
slightly differently to the city-wide network, which is seen as much more of a highways 
matter. 


For the Cambridge Green Cycle Network to be a success it needs to be sensitive to its 
surroundings and be built to a good standard, in terms of the quality of the paths and the 
attractiveness of the routes. The Network also needs to be convenient, easily accessible 
and integrated with cycle routes all around the City, It is not a question of developing 
either the Green network or the road network, but a question of doing both, if cycling is to 
flourish in Cambridge. In Copenhagen, a plan gives a definition of Green Cycle Routes, 
which needs to be applied to Cambridge. 


“ Green Cycle Routes ...are intended as a new option for cyclists, particularly 
those who have a long way to go... Cycle routes are built to a high standard... 
and are designed to minimalize the stops cyclists have to make because of 
other traffic. In addition to serving as home-workplace routes they are also 
intended to have a recreational function. The green cycle routes are co-ordinated — 
with the main cycle path network and the existing national routes will be ; 
adjusted to the green cycle routes as the occasion arises.” 


In the above context it is interesting to note that using the Jubi 
Ditton to Cambridge City Centre involves no at-grade road ¢ 
road route would involve numerous crossings. On the other hi 
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Route is unlit and may flood under exceptional circumstances, so is unlikely to be the 
best option for every journey. 


Achieving the Green Network 
Much of the proposed network for Cambridge is achievable within the next 5 years and 


this is indicated on the plans, assuming that the network is carefully integrated into 
development plans. 


Some other routes are indicated as possibly taking longer than 5 years, such as the 
Proposed routes following the main rail Corridor. These involve the use of “spare” land 
besides the railway and “spare” arches at rail crossings. With the support of the rail 
industry and others the route is achievable to high standards, but rapid progress IS 
unlikely at the moment. The route has become known locally as the “Chisholm Trail’, 0 
recognition of the part played by Jim Chisholm in Proposing and promoting the ro 
and it needs to be protected as a future route if it is to be achieved. New roules ps 
should be achieved as part of developments foreseen in the structure plan are "0 
shown in figure 3.5, but will need to be well integrated with the plan. 


se eeeeees 





stevens INCL Circle Route 


"eeeess=eenu. Proposed guided bus extension 








es Green Route - Largely existing, but may need 
major works to bring it up to Standard 


sete eee, Green Route - Not an Official route at present. 
Requires works but achievable within five years. 


Sana ee ee Green Route - Not an official route at present. 
Requires works and land, Planning and 
funding issues May take more than five 









d In order to complete the first phase of the network, as envisaged on the plan, work 

J is already underway identifying funding possibilities and the missing links. Given the 
potential for developer contributions it is likely that development will fund most of the 
work with an estimated £500,000 needed to complete the missing links. 


The route around the City has been proposed as a Cambridge Green Wheel or Ring or 
Necklace with the name still undecided. However experience from the Peterborough 
Green Wheel, the Jubilee Cycle route and numerous other projects has shown the 
advantages of having a named route in terms of raising the profile of the route. 
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Bar Hill/ DR esate) 
Looking beyond the City ds 
Fi lf Cambridge were to significantly increase cycling and at the same time cycling were 
to decrease in the surrounding communities it would be hard to see this as a Success, 
especially in the context of the National Cycling Strategy, which has set a target of 
quadrupling the level of cycling by 2012 compared to 1996 levels. These targets are 
proving difficult to meet and Counties such as Cambridgeshire, which are considered to 
have good potential for increasing cycling are likely to be more and more in the National 
spotlight. it is therefore vital that not only is cycling increased in Cambridge, but that this 
is extended to the surrounding communities. For instance the proposed new settlement 
at Longstanton/Oakington should therefore be aiming to achieve Cambridge type 
levels of cycling rather than settle for average UK levels. The success of the Kesgrave 
development ® near Ipswich shows that this can be achieved, with approximately 75% 
of pupils at Kesgrave High School arriving by bicycle, This has been achieved through 
a combination of: 
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| * Good cycle routes 

. * Supportive schools, which provide good cycle parking and lockers. 

* Difficult conditions for drivers, whereby driving to school is much harder than cycling 
or walking. 


The rural areas around Cambridge present in many ways 4 greater challenge than es : 
city itself, given that cyclists have little choice about the routes they take and ibe ve | 
traffic is growing at a much higher rate than urban traffic. However given that te Qewn 2 
trips are local ones and many of the longer distance trips are likely to be focused on aoe 
Cambridge there is good potential for increasing cycling. See figure 3.6 Figure 3.6 Cycling & Walki 
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3.3 Assessment 
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The proposed improvements for cycling and walking, such as those described above by 
Sustrans, have not been modelled separately because the strategic nature of the model 
is not sensitive enough to local changes. Distance and time for cycling and walking 
aremmot fundamentally changed by the improvements. The proposed improvements 
probably do alter the convenience of the routes and also their safety, making cycling 
and walkiag more attractive. Therefore the improvements may counteract the probable 
déeline of.cycling as average distances become larger. 


OR 


What has been modelled is the impact on cycling and walking after introducing the other A s 
options. As it can be observed in table 3.1 the Public Transport and Orbital Options ow 
reduce cycling trips by 7% within Cambridge while the congestion charging option a ae : 

increases them by 13%. The Combined Option maintains practically the same level of Figure 3.7 Cycling & Walking Option: Pedestrianised market square (c 
cycling trips. ping|hours) 
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ycling permitted outside peak sheng 






The improvements in public transport also reduce the walking trips by 6%, while there 
Mare 2% fewer with the Orbital Option. The Congestion Charging Option increases 
4] walking trips by 11% while the Combined Option maintains practically the same number 
of walking trips. 


The impact on cycling and walking is due more to the changes in the number of working 
i@ households living within Cambridge City rather than the policies themselves. The 


“@ exception is the Public Transport Option, which would offer a convenient alternative to 
am walking in the City. 
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Figure 3.8 Cycling & Walking Option: Parking of bikes can be a problem in C i 
f N ; ambridge 
The cost of implementing the proposed cycle network has been estimated at about £1.3 ; : 


million. The inner circle is estimated at about £0.8 million and the extension of radial 
routes at about £0.5 million. In addition, there are costs in building bridges over the Cam 
and A14 but these are funded separately from developers’ contributions. 


, 


Base Public Transport Orbital Congestion Charging Combined 
es change | Base 


Cycling | 24,300 | (100) -1,630_ eos 1260 (95) 3080 (113) -230 (99) 
Walking | 20,220 | (100) | -1,340 -540 (97) 2540 | (113) | 260 | (101) | 



















Table 3.1 Cycling & Walking Option: impact on cycling and walking after introducin each opti i 
the Base (2016 = 100) for a morning 3hr peak period 2 2 One on Semaaed yeah 
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Figure 3.9 Cycling & Walking Option: More cycle lockups could er 
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4 Public Transport Option 
4.1 Description 
Extensive improvements to the public transport network have been tested (see figure Huntingdon 


4.1) as a possible means of coping with the increase in travel demand and congestion Fe) 
that will be generated by the Structure Plan policies. The option tested included: 

























Bar Hill 


¢ Four new Park and ride sites on radial routes: Histon Road, Cambridge Road (Cherry 
Hinton), Barton Road and Caxton Gibbett (A428). The Histon Road site would be 
served by the Huntingdon to Cambridge guided bus system (part of the Base Case). 
There would be a conventional park and ride bus service between the Barton Road and 
Cherry Hinton sites. The Caxton Gibbett site would be an extension to the west of the 
existing service between the Newmarket Road and Madingley Road sites. 


; 2! » Expanding the HQPT, (high quality public transport), network to serve the new settle- 
| ments. at Bar Hill (A14) and Cambourne (A428), Fulbourn and the airport area develop- 
| ment. It also includes an Orbital route around two thirds of the city linking all the edge 
> | employment sites from West Cambridge, serving the new housing development areas at 
\' the University Farm, NIAB and the Northern Fringe, the Technical College, Science Park, 
| Innovation Centre, New Chesterton Sidings Station, crossing the River Cam near to the 
existing railway bridge, passing through the east of Fen Ditton, the proposed develop- 
ments of the new airport and north of Cherry Hinton, Peterhouse Business Park, Ad- 
denbrookes Hospital, the proposed housing south and west of Addenbrookes, ending 
at the Trumpington park and ride site. The orbital route links all park and ride sites with 
the exception of the proposed Barton Road site. A full orbital link between Madingley 
Road and Trumpington Road was not tested because this area has no new significant 
development in the Structure Plan, and drivers can use the M11 as a distributor to the 
appropriate park and ride site west of Cambridge. 
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’ : . ; Figure 4.1 Public Transport Option: Extended network 
* Two tunnels under the city centre to improve the service levels of the high quality public 


sport and reduce bus congestion in the city centre arising from the forecast increase The tunne! on the east-west axis would enter from the 
‘transport and the expansion of HOPT routes. One tunnel (2.7 Km) would serve Road) then proceed under ‘The Backs’ and 
i¢ transport routes travelling on a north-south axis and the other (3.3 Km) would _ with the north-south tunnel at the new underc 
movements. An entrance to the north-south tunnel couldbe con- under Maids Causeway and along | 
oria Avenue, as illustrated in figure 4.3. There tunnel would facilitate a 
illustrated in figure 4.5, under the existing 


epi arcade. The tu 















dge Department of Architecture. Photo; Myke Clifford 









Wherever possible the tunnels would follow existing roads or open ground so that they 
can be constructed by cut and cover methods. Cut and cover in existing streets involves 
digging a trench along the road and then constructing a structural slab to form the roof 
of the tunnel. This part of the road can then be reinstated and a parallel trench dug to 
progressively widen the roof slab whilst keeping part of the road open. The road can 
then be fully reopened whilst the full depth of the tunnel is being excavated and con- 
structed underneath. This is usually considerably cheaper than using a tunnelling ma- 
chine, although this depends on the cost and feasibility of disrupting traffic and moving 
utility services. The tunnel system would allow appropriate vehicles (e.g. semi automatic 
hybrid diesel/electric buses) to travel uninterrupted in both directions under the medieval 
City Centre for most of the routes serving the edge-city locations, city centre and Railway 
Station. 


* New rail stations have been tested at Cherry Hinton on the Newmarket line and near 
Addenbrookes Hospital on the line servicing local stations south of Cambridge near 
Addenbrookes Hospital. Both of these stations would be connected to HQPT serving 
nearby developments. The existing rail station could be improved by constructing new 
platforms to the East of the main railway lines, as illustrated in figure 4.6. 


The Public Transport Option assumes a high degree of segregation between HQPT and 
other traffic to achieve an unimpeded and high frequency service, by the combination of 
the two tunnels, and segregated surface routes through proposed development sites, 
along disused railway tracks, and generally uncongested routes. Milton Road is the only 
significant exception, and a combination of measures would be required to achieve the 
high levels of service simulated in the model. These may include: 


* Aloss of verge width to allow segregation of the HQPT from other traffic. 

* Making the section between Elizabeth Way and Victoria Road public transport and 
access only, with through traffic diverted around Elizabeth Way/Chesterton Road. - 

* Partial demolition of the terrace on the traffic island at Mitcham's Corner to allow HQ 


junction priority when crossing between Milton Road and Victoria Avenue. 
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The north-south tunnel could be used by the proposed guided bus system, and would 
thus avoid the delays on the roads around the City centre, especially in the bus station 
area that is already saturated, and in the St. Andrews-Regents Street-Hills Road axis. 
The proposed tunnel would allow an extension of the pedestrian zone to St. Andrew's- 
Regent Street as illustrated in figure 4.4 


There was little demand for bus travel on the orbital route, except between the commit- 
ted Chesterton Railway Station and the new development site at the airport. So only this 
part of the orbital route is proposed for the bus option until the year 2016 


The simulation model forecasts a high level of use of the north-south tunnel! and the 
HQPT route linking the City centre to the east of Cambridge via a tunnel under the rail- 
way line. The HQPT route from Fulbourn to the City centre attracted a modest number 
of potential users and are worthy of further appraisal. The north-south tunnel would act 
as a funnel through which all HQPT routes on a north-south axis and from east Cam- 
bridge could pass quickly under the city centre, (Figure 4.2). Passengers would access 
the tunnelled sections at underground stations at the railway station, Parker's Piece, 
and bus'station. Figure 4.2 shows that West Cambridge is the only area of Cambridge 
that would not benefit from the proposed HQPT tunnel. The river and colleges act as a 
physical barrier that impedes public transport services between West Cambridge and 
the city centre. To facilitate the further development of West Cambridge beyond 2016, 
it may be worth considering the possibilities of a micro-tunnel used by fully automated 
vehicles. A micro-tunnel would cost substantially less to construct than the north-south 
H@PT tunnel due to its smaller diameter and would be appropriate for the more modest 
levels of patronage expected on the west axis. It could connect the bus station to West 


Figure 4.3 Public Transport Option: Possible entrance to a tunnel for public transport at Victoria Avenue 


Cambridge with underground stations in the Market Square, and in the Queen's Road 
area. This proposal could be reviewed once the technology of fully automated micro 
vehicles has been more rigorously tested, (see www.aisltd.co.uk for an example cur- 
rently being tested in the UK). 


The north-south tunnel would carry about 1000 HQPT and park and ride passengers per 
hour (in each direction) in the peak periods, (equivalent to about 25 full single decker 
buses per hour in each direction). Local bus services could also be fitted with the ap- 
propriate technology to allow them to use the tunnel. This would greatly improve the 
city centre environment and release more street space for pedestrians and cyclists and 
would avoid the delays on the roads around the city centre especially in the already 
saturated bus station area, and on the St. Andrews-Regent Street-Hills Road axis. The 


proposed tunnel would allow an extension of the pedestrian zone to St. Andrew's-Re- 
gent Street 


The cost of the tunnel is substantial (up to £ 300 million), but the benefits to the city 
centre environment would be considerable. It would reduce travel times for passengers 
and reduce the costs of bus operators. In addition it would improve the accessibility of 
the city centre making it more attractive to shoppers and employers. It may, however, be 
possible to achieve a similar level of performance to a tunnel by allocating an exclusive 
(segregated) bus lane between the railway station and bus station. This would increase 
traffic congestion in the Hills Road/Lensfield Road area and bus congestion around 
the bus Station, with adverse impacts on the city centre environment in terms of noise, 
pollution and safety. A detailed traffic management study would be required to assess 
whether the increase in public transport services could be accommodated through the 
city centre whilst also improving public transport journey times and reliability. 

llb 4.4 Public Transport Option: Regent Street as a pedestrian zone 








4.2 Location of households and cost of living 


Figure 4.7 and table 4.1 illustrate the predicted changes of households in relation to the N 
base for 2016 and 2021. There is a reduction (2%) in the number of households living in 
the city. There is an increase in the South Cambs. district, as households take the op- 
portunity offered by the public transport improvements to live outside in either relatively 
cheaper houses or in a higher standard of dwelling at the same cost. This increase in 
the supply of dwellings at accessible locations reduces the overall housing cost and the 
cost of living in relation to the Base Case in 2016, but still remains substantially higher 
than in 2001. 
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Figure 4.7 Public Transport Option: Change in location of Background based on Ordnance Survey : 
households with respect to the Base case. ppb aire IEICE SC! § 


Figure 4.8 and table 4.2 show that the cost of living for the Sub-region would be 4% 
lower overall, with a greater reduction in the City (8%). 


SEG1 SEG 2 SEG 3 SEG4_ Inact&Unemp Total 


Camb. City] -228 | (98) | -227 | (98) | -147 | (98) | -90 | (99) | 120 | (101) ] -571 | (98) 





"South Cambs| 193 | (101) | 146 | (101) | 95 | (101) | 93 | (101) | 93 | (100) | 620 | (101) 
East Cambs| 200 | (104) | 194 (105) | 118 | (102)| 73 (102)| -16 | (100) | 569 | (102) 





Hunts.| -21 | (100) | -28 | (100) | -14 | -— 46 = -197 | os -276 | (100) 
Table 4 1 Public Transport Option 2016: Change in location I households = SEG el to the Base 
case (2016 = 100) 











Figure 4.5 Public transport option: possible underground bus station and redevelopment of Bradwells Court 
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Table 4.2 Public Transport Option: Change in the cost of living compared 
to the Base case. £ / month (Base = 100) 
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4.3 Employment location and cost of production 


Figure 4.10 and table 4.3 illustrate the impact on the location of employment. In the year 
2016 there is an increase in the number of jobs in the City in relation to the Base Case, 
resulting from the improvement in accessibility. The decline of jobs is relatively small 
elsewhere. This is a consequence of a reduction in the cost of production especially in 
the City, where it reduces by 6%. (See figure 4.13 and table 4.4) The overall reduction 
for the Sub-region as a whole is 3%. The lower production costs are mainly due to the 
increased size of the labour pool, due to the improvement in public transport, easing 
the upward pressure on salaries. The slight reduction in rents and congestion are also 
factors that influence this result. 


Primary Secondary _ Tertiary Retail Private Serv. Public Serv. Total 
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| 217 | (100) | 


5 | (100) [| -2 | (100) | 93 | (101) | (100) 


Camb. City 5 _| (100) | 




































| South Cambs | -2_ | (100)| -2 | (100) | 18 | (100) | -23 | (100) | -44 | (100) | -52 | (100) 
East Cambs -1_| (400) | -1 | (100) | -1 | (100) 46 | C 65 | (99) | -85 | (100) 
Hunts. Z | (100) | -2 _ -15 | (100) | -54 | -108 | ce - (100) 





[-(100) 0_| (100) 





Table 4.3 Public Transport aan 2016: aE in location of employment by type compared to the Base case (2016 = 








—_— 
East Cambridgeshire 


ee 


South Cambridgeshire 


ar 
Huntingdonshire 


100) 


Figure 4.10 Public Transport Option: 
Changes in the location of employment 
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Table 4.4 Public Transport Option 2016: Change in cost of pro- 
duction £/month/employee compared to the Base case (2016 
= 100) 
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4.4 Transport impacts 


In the 3 hour morning peak period an additional 10,000 passengers use public trans- 
port, increasing the public transport modal share. The reduction in car traffic within the 
built up area is limited (1%) although delays reduce by 2% and traffic speed on main 
distributor roads improves by 13% to 15 miles per hour. The reason for the small impact 
in overall car traffic is probably because as people use more public transport, delays 
on the roads reduce, and some people are attracted back to cars. There would be an 
adverse environmental impact on Milton Road due to the loss of some green verges and 
cherry trees. There would be more traffic on Elizabeth Way and the eastern end of Ches- 
terton Road, and some properties on the traffic island at Mitcham’s Corner may need to 
be acquired for demolition, to make way for a dedicated bus crossing. 


Figure 4.14 Public Transport Option: possible bridge across the Cam linking Chesterton to 
the east, accommodating high quality public transport, cycling and pedestrian routes. 





The construction of the tunnel and underground stations would cause substantial dis- 
ruption during the construction period but this needs to be balanced against removing 
a large number of buses from the city centre streets and reducing car use in the central 
area as more people switch from using their cars to a fast and reliable public transport 
system. Construction impacts could be mitigated by bringing in much of the construc- 
tion equipment and materials and removing the spoil by rail using the tunnel. * 


Overall, the impact is positive as there is an improvement in travel time. Figure 4.15 il- 
lustrates the impact on speeds in the main road network and figure 4.16 illustrates the 
resulting changes in delays. 


* The simulation madel did not reduce road capacity to provide public transport priorities except on Milton 
Road between Elizabeth Way and Chesterton Road. Elsewhere it was assumed that the HOPT could be ac- 
commodated by the tunnels and loss of verges. If these measures are not part of the scheme, the HQPT 
would need to be allocated more road space and this would increase traffic congestion, making the option 
less beneficial ta the econamy and increasing vehicle emissions in the areas of increased congestion. 
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4.5 Feasibility of the Option 
Investment costs 


The investment costs are based on the assumption that the HQPT would be a guided- 
bus system, because guided bus is the most likely system to be implemented for the 
committed Huntingdon to Cambridge scheme. The public transport option would be an 
extension of that network. 


* Tunnel costs are estimated at a maximum of £20,000 per metre per bore plus 100% 

for mechanical and electrical systems (ventilation, security, etc.), The total length of 

| the tunnel is 2.7 km giving a cost of £216 million. In addition to this there would be 
| a 25% contingency cost, making the final cost of the tunnel £270 million. 


| * Interchange costs for the railway and bus stations are estimated at a maximum of 
£50 million each. The intermediate interchange at Parker's Piece adds £20 million, 
making a total of £120 million. 


* The guideway costs are estimated at £2.6 million per km. giving a total of £9.2 
million for 3.5 km of new guideways. In addition there are costs of £1.2 million for a 
new unguided route and £5 million for traffic management, making a total of £15.4 
million 

Total costs are therefore estimated at £405.4 million. 


Annual benefits 


User benefi i imated at £2.4 million per year. This 
efits resulting from this option are est! vate car use, Hime 


includes a saving of £1.4 million mainly through the reduction in pri 
: : ; rt 
saving valued at £2.6 million mainly due to increase in private and public transpo 
speeds and a change in convenience valued at £1 6 million. 


Operator 5 there is no available information on 
benefits have not been estimated a avings due to the increased 


the operating costs of bus companies. There could be s 


___ bus speeds, 
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efits have been estimated at -£0.1 





Rate of return 


* The first year social rate of return is estimated by calculating the annual benefits 
divided by the investment costs, giving a 0.6% return. 


Table 4.5 sumarizes the feasibility calculations 
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Table 4.5 Public Transport Option: Summary of ecor 


Orourr 


Figure 4.17 shows a possible surface route between the railway station and the bus 
station. {t would include a circulatory one-way system with a segregated guide-way 
~ 4 atthe approaches to the main junctions to give HQPT priority over other traffic. There 
would be a slight reduction in the road capacity, which would increase congestion and 
reduce the transport user benefits. However, the main disbenefit would be the impact 
of the frequent HQPT vehicles passing through the central shopping area near the bus 
station. The environmental impact could be mitigated if vehicles are powered through 
the city streets by electric or hydrogen to reduce noise and emissions. However, the 
physical presence of the vehicles would still have an adverse impact on the townscape 
by cluttering up the streets and creating severance and safety concerns for pedestrians 
and cyclists. 
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4.6 Sustainability implications 






ares Verall production costs are reduced by 3% making the Sub-region more 

ompetitive(in comparison with the Base Case. The 6% reduction of costs in the City 
of Cambridge is of particular significance because this is the location of a substantial 
amount of employment engaged in exporting goods and services to outside the Sub- 
region. The universities, high-tech and related services, retailers and public employers 
will all benefit. 


ca The ed public transport option would improve the economic prosperity of the 








The overall savings in production costs for exporters in the Sub-region are estimated at 
£90 million per year. This cost saving will make the area more competitive. 


work, and obtain services, as well as increasing accessibility for non-car users. It would 
not alter the socio-economic structure of the sub region, maintaining a similar distribu- 
| tion to the Base Case. It would, however, particularly benefit higher income groups that 
| nute to the City. 

eg , mi uo Ne 





between the bus and rail stations it would improve the 
mproving local air pollution and freeing up road space 


From the social point of view, this options offers people more choice of where to live, . 
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5 Orbital Option 
5.1 Description 


This option extends the road network improvements included in the Structure Plan * 
and connects the M11 and A14 around the south-east of Cambridge to cater for orbital 
movements whilst also linking the existing and proposed edge housing and employ- 
ment sites. (See figure 5.1.) Drivers within Cambridge would be able to travel out to 
the orbital and then around the edge of the city to re-enter on the radial route that best 
serves their destination, thereby avoiding congested city centre streets. The objective 
of the orbital route is to reduce cars within the congested built up area. It also makes 


































park and ride sites more accessible, enabling drivers to access the site whose buses asta 
pass closest to their destination. Longer distance traffic passing through and coming Grade-separated 
from the south-east areas of Cambridge would be able to use the orbital to avoid pass- Junction 





ing through the City centre. Newmarket Road would be widened to dual carriageway 
between the orbital and the A14 to the east. The junction between the orbital and New- 
market Road would be grade separated to provide the necessary capacity. Other junc- 
tions would be at-grade roundabouts. Airport Way can be dualled as illustrated in figure 
5.2 to serve the new developments in the east. There would be a direct access link into 
the Addenbrookes hospital site and other developments on the edge of the city. 
re. 


paw 










In view of the sensitivity of the route around the south east of the city, it has been 
assumed that part or all of this stretch of road near the Gog Magog area will be built in a 
| tunnel, as illustrated in figures 5.3 and 5.4. There would also be a bridge over the railway 

and tunnel under the Shelford Road. 
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Figure 5.2 Orbital option: Airport Way can be dualled to form the eastern section of the orbital 


5.2 Capacity issues 


The simulation models did not indicate any delays on the M11 and A14 network in 2016 
Compared to the Base Case. However, some updating may be required in the exist- 
ing growth assumptions used in the simulation model for through traffic on these trunk 
roads. It has been assumed, for the purpose of this study that committed improvements 
to the M11 and A14 included in the Base Case would provide sufficient surplus Capac- 
ity to accommodate the extra circulatory traffic as a result of the orbital. If subsequent 
Studies find that the main pinch points, on the M11/A14 junction and the Girton cutting 
cannot accommodate orbital traffic, then a link road could be provided between the 
A14 near Histon and the M11 near Madingley Road. This could be part of the orbital 
Catering for local trafic with drivers only using the A14 and M11 for longer distance trips. 
Projected trattic levels for 2016 indicated that a dual carriageway road will be required 
between Newmarket Road and Cherry Hinton. Between Cherry Hinton and tess 
& single Carriageway would be adequate during the early stages of the scheme, a 
Corridor would need to be reserved for future widening. 


Further detailed design and modelling would be necessary to assess the ies for oe 
Catriageways on the southern section, the separation of local traffic from be ea Ne 
a; fOad traffic, the type of junctions necessary, and the possible impacts © 

A14. 
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Figure 5.3 Orbital option: possible tunnel in the south east sector to protect the visual link between the Gog Magog hill and Cambridge 


Figure 5.4 Orbital option: possible dual carriageway serving the new developments at Addenbrookes and Clay Farm, forming the southern section of the orbital 
addenbrookes A 
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3} 5.3 Household location and cost of living 


Figure 5.5 and Table 5.1 illustrate the location of households as compared with the Base 
Case. It can be observed that there is a 2% reduction of households living in the City. 
These households relocate to the South Cambs District, and to a lesser extent to the 
East Cambs District. Although all socio-economic groups move outside the City, there 
is a greater proportion of the higher income group (professional and managerial), that 
relocate. This last group has a higher car ownership and thus can take advantage of 
the highway improvements. 


pase 


Figure 5.6 and table 5.2 illustrate the changes in the cost of living. It can be observed 
that the cost reduces by 17% in the City, mainly due to a relative reduction of the price of 
housing. The overall cost of living for the Sub-region, (that includes housing, transport 
and the cost of other goods and services), decreased by 8%. This cost reduction illus- 
trates that there is a better balance between accessible housing and jobs. Note that the 
cost of living in the Sub-Region is still 31% higher than in 2001. 
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5.4 Employment location and production costs 


There is a small increase in jobs in both the City and South Cambs as the Orbital Option 
improves the access of customers and employees to firms in the area. The number of 
jobs reduces slightly in the Hunts and East Cambs. districts (see figure 5.7 and table 
5.3). There is an 11% saving in production costs in the City with respect to the Base 
| Case ugh these costs are still 22% higher than in 2001 (see figure 5.8 and table 
. lower of living induces lower salary costs compared to the Base Case. 
bined with transport cost savings make the Sub-region more 
whole, has a 5% reduction in production costs. 
See 
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Total 
-1217 (98) 


SEG3 
-231 | (97) 


SEG4 
-191 | (98) 


Inact & Unem 
-99 | (100) 
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-221 (128) 





































Camb. City] -475 (97) 





















"South Cambs| 431 (102) | 198 (130)| 182 | (101) | 229 | (103)} 210 | (104) | 1250 | (102) 
EastCambs| 206 (104) | 171 (100) 146 | (103)| 59 | (102)} -61 | (99) | 521 | (102) ' 
Hunts.| 39 : (100) | -32 | (103)} -27 | (100) -40 | (100)] -50 | (100)| -110 | (100) 








Table 5.1 Orbital Option 2016: Changes in household location compared to the Base case (2016 = 100) : 
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Camb. City| -738 | (83) 
South Cambs| -71 | (98) 








East Cambs! -66 | (97) 
Hunts.| -58 | (98) 


254 | (92) 








Table 5.2 Orbital Option 2016 Changes in household cos! of 
living (£/month) compared to the Base case (2016 = 100) 
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Primary Secondary Tertiary Retail Private Serv. Public Serv. Total 
9 | (100)} 8 !(100)}] -63 | (100) } 113 | (101) | 432 | (101) | 507 | (100) 
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Table 5. 3 Orbital Option 2016: Changes in employment location by type compared to the Base case (2016 = 100) 
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J 5.5 Transport impacts 


The orbital option reduces car traffic within the City by 6%, but increases the car traffic 
Camb. City] - around the Cambridge built up area by 19% and average speeds improve. 

poutiicambs Figures 5.9 and 5.10 illustrate the changes in delays and speeds caused by the introduc- 
EsstGambs tion of the orbital option. Table 5.5 illustrates the changes in traffic in selected links of the 
ae main network. It can be seen that in the main radial roads there is a reduction of delays 
; : . ; (e.g. Huntingdon Road, Histon Road, Milton Road, Coldhams Lane, Madingley Road, 
eer os) con es fe one oo Barton Road, Babraham Road, Cherry Hinton, Newmarket Road, etc.). The reduction of 

c congestion due to the orbital road is especially noticeable in the east of Cambridge. 
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The orbital would have an environmental impact on the southern and eastern fringes of 
Cambridge. The orbital passes through, or along, the edge of proposed developments, 
so this will lessen its impact on the future landscape. The orbital could incorporate a 
combination of landscape mounding, noise barriers and planting to reduce the noise 
impacts on existing and proposed development. Tunnels would reduce the impact on 
the Gog Magog Hills and Shelford. The main impacts would be on west Teversham, the 
area between Fulbourn and Cherry Hinton, (where some single storey NHS buildings 
would need to be acquired and demolished to make way for a bridge over the railway), 
the area near the Wort’s Causeway, Limekiln Road junction, and properties near where 
the orbital would cross Babraham Road and Shelford Road. These adverse environ- 
mental impacts need to be weighed against the positive environmental benefits of less 
traffic congestion in the city centre. 














5.6 Feasibility of the Option 


Cost of investment 


Annual Benefits: 


Rate of Return 












It has been estimated that the total cost of the 11 km dual carriageway linking 
the M11 with the A14, to form an orbital road around Cambridge, will be 
approximately £50 million including bridges, under passes and junctions. 
Providing a 1.3 km tunnel for the south eastern section would add £80 million, 
The orbital road would make redundant the committed link road from Hauxton 
Road (A1309) to serve the proposed developments in the Clay Farm and 
Addenbrookes area included in the Base Case. The total capital cost is th 
estimated at £120 million for comparison purposes. 







Transport users benefit from less traffic congestion, saving £1.1 
money and £6.4 million in time. In addition there is a convenie 
valued at £6 million. The overall annual benefit is estimated 









Transport operators, especially bus operators, would 
in speed on the main roads, but this has not been c 
terms for this study. 










The government would receive fuel tax recei 
the longer travelling distances. 






The overall annual benefits are esti 





i 
a 
3 
2 
3 
5 
s 
a 

















a 
TotalCoste 20 
AnnualBenefits User: tolls |= 
PTser ime savings 

Pfs convenience 

[ser Total Benefits | a5] 
PFoerator: revenues f= | 
a acid 
















Operator: costs 


[Foerator Total Benefits | | 
[Tecvernment tenets | 13] 
[rota Benents «da 
lore 


Table 5.5 Orbital Option: Summary of economic feasibility (Emitlion/%) 
































5.7 Sustainability implications 


The economic efficiency of the Orbital Option is high as it makes a larger supply of 
dwellings and business floorspace accessible, therefore making the economy more 
competitive and thus reducing costs. It is clearly noticeable that the City of Cambridge 
benefits more than the other districts as there is less upward pressure on housing costs, 
and thus on the cost of living. This is reflected in lower pressure for salary increases and 
thus a reduction in the cost of production, which would help to maintain the compell- 
tiveness of the Sub-region. It is estimated that exporters in the City would save about 
£75 million in annual costs of production. The overall savings for the Sub-region ale 

estimated at £176 million per annum. - 


The results do not alter significantly the present social mix of the area. There is, howevel, 
a slight proportional increase in the South and East Cambs districts of higher income 
groups that may improve the social balance in those areas. Lower income groups also 
take advantage of the improved access to lower priced housing in the surrounding dis- 

tricts. The benefits in terms of cost of living savings are reasonably distributed through 
out all of the socio-economic groups. However, the middle income group SEG2 - cleri- 
cal and administrative - receive more benefits, as they are able to take advantage of the 
reduction in costs in South Cambs and Cambridge City where they are concentrated. 3 


From an environmental point of view, the orbital option produces mixed results. On the 
one hand, there is a positive reduction in car traffic within Cambridge with the ¢ 
quent increase in average speeds and reduction in emissions. On the other han 

is an increase in car travel in the sub region that negates the reduction within the 


The overall impact on fuel consumption and carbon emissions is 16% higher than 
Base Case. ms 


The visual impact of the orbital can be reduced by the construction of a 1. 
through Missleton hill between Wort's Causeway and Fulbourn Road, tht 
the disturbance to the natural landscape of the Gog Magog hills, so 
bridge. The rest of the orbital to the South and East of Cambridge wo 
impact on the landscape, as it will be on the edge of the devel 
brookes, at Clay Farm to the south, and around the airport to the 
reduce congestion in accessing Addenbrookes and could help 
the railway lines to the south and east of the City, 3 
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6 Congestion Charging Option 
6.1 Description 


Charging for the use of roads is an effective way of managing the demand for road 
space, as shown by the London congestion charging scheme *°. It reduces congestion, 
thereby improving average speeds and reducing vehicle emissions. The drawback of 
this option is that car users would have to pay a toll if they wanted to continue to drive in 
Cambridge, making them worse off. However, those paying for the use of the road will 
have the benefit of reduced travel time and reduced fuel consumption, that goes some 
way towards compensating for the charge. There must be alternative ways of travelling 
for those who do not want to pay the charge in order to make this option publicly ac- 
ceptable. 


Cambridge Futures tested the congestion charging option as follows: 


* Peak period charging. Between 7am and 10am and between 3.30pm and 6.30pm 


a charge of £3.50 per day would be levied on cars entering or leaving the congestion 
pricing zone. 


* Internal charging. For people using their cars wholly within the congestion zone the 
charge would be 50 pence per day. 


* The congestion charge zone could be defined as illustrated on the previous page, with 
the A14 as a northern boundary, the position of the orbital (if built) for the eastern and 
southern boundaries and the M11 as the western boundary. If the orbital is not built, the 
eastern) boundary could run along Airport Way, east of Cherry Hinton, then across the 
foads, entering the built up area at Fulbourn Road, Hills Road and Shelford Road. The 
actual|location of the boundary would be a politically sensitive issue. 


People travelling into Cambridge would be able to access all park and ride sites and 
parking at Addenbrookes hospital without being charged. 


* The operation of the congestion charging could be similar to the Lon 
where the car users can pay in advance of entering the area or u 
entering, with payments being made in shops, by credit card over the telephone, or by 
other means, such as debits from a credit account. Enforcement is by video cameras 
set up in suitable locations on the access roads and roving detector vehicles in the 
charging zone. The cameras identify the license plate, which is then checked against 
the payments information held on computers. If after the deadline payments are not re- 
ceived, a traffic fine 4 issued ie figure 6.1). The technology for monitoring and admin- 
stering congestion charging schemes is constantly i i isti 

ed Bi i - Ree hia 'Y Improving and a more sophisticated 
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Figure 6.1 Congestion charging option: cars are identified by TV cameras entering the congestion 
charging area 


Work place parking charges were considered as a method of demand management 
alternative to congestion charging. However, work place parking charges are likely !0 
be less effective because only employees using parking spaces provided by employers 
are affected. If fewer of these employees use their cars, the road space made available 
is likely to be filled by the demand for other types of trip, such as personal business and 


the school run. Thus the impact of the working place parking charge is likely to be less 


effective than the congestion charge. It is more discriminatory against the firms employ 


ing people, that would be in effect be taxed, but with little benefit in terms of improve 
transport. 


6.2 Household location and cost of living 


Figure 6.3 and table 6.1 illustrate the impact of introducing congestion charging in i 


Cambridge Sub-region. There is a move by working households to locate within 
congestion charging area to avoid paying the charge. This area would also have 4" 


Pe AG eae relocation of households is particularly noticeable in the [0° 
.g. . Working hous ; ; i m the o' 
Cannas dicts gece ie Seholds tend to move into Cambridge City from th 



















SEG1 SEG2 SEG3 SEG4 _Inact & Unem Total 


Camb. City] 258 | (102) | 442 | (103)| 192 (102)| -978 , (95) | -19 | (100) 
‘South Cambs| -898 | (95) | -853 _ -503 : 98 | (101) | -2510 | (96) 








Camb. City | 400 | (109) 
South Cambs | 241 | (107) 
63 | (103) 











EastCambs| 36 | (101)] 17 319 | (103) | 476 | (102) 
Hunts.| 229 | (102) | 254 243 | 561 | (103) | 1566 | (102) 











East Cambs 















Hunts. | 50 | (102) 
| Table 6.1 Congestion Charging Option 2016: Changes in household location by SEG compared to Table 6.2 Congestion Charging Option 2016: Changes in household cost 
the Base Case (2016 = 100) of living (£/month) compared to the Base Case (2016 = 100) 


—_ma 
Huntingdonshire 






East Cambridgeshire 


East Cambridgeshire 
Huntingdonshire 


South Cambridgeshire 


| South Cambridgeshire 







m1 
Figure 6.4 Congestion Charging Option: Changes in household ie oa 
Figure 6.3 Congestion Charging Option: Changes in pochrtound based on Ordnance Suey cost of living compared to the Base Case % 
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mbined effect of higher 


The cost of living increases by 9% in the City, reflecting the co ania 


'ansport cost and higher rents (see figure 6.4 and table 6.2). The average 
the whole of the sub region increases by 6%. 
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Primary Secondary Tertiary Retail Private Serv. Public Serv. Total 

-4 | (100) | -10 | (100) -689 | (96) | -450 (94) | -2517 (95) | -3679 (97) 
0 | (100)]} -1 | (100) 150 {| (101)] 294 (103) | 717 (104)| 1164 (102) 
1 | (100)| 1 | (100) 84 | (102) 18 | (101) | 386  (106)] 491 | (102) 





























Camb. City 
South Cambs 
East Cambs 


253 | (111) 
86 | (104) 
46 | (102) 
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“1a Hunts.| 3 | (100)] 10 | (100) 455 | (104) 138 | (103) | 1414 | (105)| 2024 | (103) Hunts.| 23 | (101) 
Borat 0 (100) 0 | (10) | 0 1 «100 [0 (10m 0 of 0 1(100) 0 (100) 
; Table 6.3 Congestion Charging Option 2016: Changes in employment location by type compared to the Base Case Table 6.4 Congestion Charging Option 2016: Changes in produc- 
q (2016 =100) tion cost (£/month/employee) compared to the Base Case 
(2016 = 100) 
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6.4 Transport impacts 


There is a dramatic impact on traffic, especially on the access roads into Cambridge. 
During the 3 hour morning peak period there could be 49% less traffic entering Cam- 
bridge, reducing delays by 29% overall and improving average speeds on the radial 
toads by 40% from 12 to 17 miles per hour. However, vehicle trips with both an origin 
and destination within Cambridge increase by 15% as people in the City take advantage 
Of the improvement in traffic conditions. Car traffic in the Sub-region reduces by 3% 
Overall, with an equivalent reduction in carbon emissions 


Figure 6.7 illustrates the delays resulting from the congestion charge on selected main 
roads in Cambridge. As previously explained, the estimates of trunk traffic around the 
built up area of Cambridge appear to have been underestimated. It is noticeable that 
Practically all main roads are at or below capacity except the A10 at Milton, that is 14% 
above capacity. The simulation model indicates that the A10 at Milton requires dualling 
!0 improve the congestion in all options tested. Figure 6.8 illustrates the impact of the 
Congestion charge on speeds of selected roads. 








6.5 Feasibility of the Option 
Investment costs 


e The values used for costs in this option are based on the London congestion 
charging scheme (see Local Transport Today, 23rd January 2003) **. The invest- 
ment for the supply of TV cameras, telecommunication networks and ancillary 
items are relatively low. Assuming that the Cambridge system costs a quarter 
of the London system, the capital cost would be about £8 million. (In reality this 
would probably be much less, as there would be fewer entry points to the con- 
gestion charging zone.) The London scheme also included major investment in 
public transport improvements and traffic management to provide a viable alter- 
native to car use and deal with the traffic that re-route to avoid the scheme. These 
elements have not been included in the option tested by Cambridge Futures in 
order to show the effect of congestion charging in isolation. 
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Annual! benefits 


0 User benefits are negative. Users pay £41.4 million to the operator in 2016, but 
saves £3.3 million in transport due to improved speeds and changes to cheaper 
modes of transport. The user benefits, in monetary terms, are therefore -£38.1 
million (cost). Benefits due to reduction of travel time are estimated at £20.6 
million. Convenience and mobility reduction are estimated at -£6.1 million. The 
overall user benefits are therefore -£23.6 million. 


O The operator of the system would receive £41.4 million in tolls. The estimated 
cost of collection and management of the system is based on the London 
scheme cost of £1.25 per chargeable car, entering or leaving the area. This 
gives a total cost of £8.1 million with a net benefit of £33.3 million. 


0 The government benefits reduce by £2.8 million because of the reduction in fuel 
tax revenues. 


e The overall annual benefit is therefore £6.9 million. 
Rate of return 


Given the capital cost of £8 million and an annual net benefit of £6.9 million the social 
rate of return is 86.3%. An investor in the system (e.g. Local Authority), would receive an 
annual net benefit of £33.3 million with an investment of £8 million, thus the ‘private’ one 
year rate of return for the investor is over 400%. It is however expected that the income 
received by the authority would be reinvested into transport improvements during the 10 
ye othecation period. See table 6.5. 


5.6 Sustainability implications 


proposed congestion charging option may reduce the economic prosperity of the 
Cambridge Sub-region, unless accompanied by other complementary measures. The 


| increase in transport costs affects household living costs, which in turn, affect the salary 


costs of employers. Cambridge employers find great difficulties in attracting labour, and 


§ with the introduction of the congestion charge, it would make recruitment even more 


icult. Central area retailers would also be affected as fewer customers would be 
drive into Cambridge to patronise the shops. 
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cost savings 
User: time savings 
User: convenience 


User Total Benefits 





Operator: revenues 





Operator: costs 


Operator Total Benefits 









Government Benefits 





Total Benefits 


Rate of Return % 86.3% 
[| Operator a 


Table 6.5 Congestion Charging Option: Summary of economic feasibility (€ million/%) 
If they are able to pass-on the increases to their customers, it may not affect the Sub- 
region economy, but there is certainly a risk of losing market share and thus production: 


If, as is more likely, the exporters are unable to pass the increases to their customers. 
they would suffer a reduction in profits. 4 
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"i SEG1 SEG2 SEG3 SEG4 Inact & Unem Total 

E Camb. City] -776 | (95) | -277 | (98) | -325 | (96) | 435 | (95) | -841 | (96) | -2654 | (96) 
South Cambs] 47 | (100)| -242 | (98) -26 | (100) | 183 | (102) | 389 | (102) | 35% | (100) 
East Cambs| 383 | (107)} 330 | (108) | 222 | (105) | 142 | (104) 483 | (102) | 1260 | (105) 
Hunts.} 337 | (102)] 240 | (102) | 242 | (102) 9 (103) | 269 | (101) | 1357 | (102) 


Table 7.1 Combined Option 2016: Changes in household location by SEG with respect to the Base Case 
(2016 = 100) 










































—§ 7 Combined Option 






















7.1 Description 


jm ‘This option tests how all of the individual options would work together in combination. 
i.e. it combines all of the measures comprising cycling and walking, public transport, 
# orbital highway and congestion charging options. Combinations of fewer individual 
@_ options have not been tested due to the limitations on the resources available for this 
4] study. 
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The orbital road would help to remove traffic from the city, offering drivers the opportunity 
to travel to edge city employment centres such as Addenbrookes Hospital, University 
West site, Science Park and Airport area without congesting the urban roads while the 
congestion charge would deter people from driving into the City. Public transport would fe 
be improved and the orbital highway would also provide drivers with good access to the , 5h a 


park and ride site that best serves their destination without having to pay the congestion 
charge. 
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7.2 Household location and cost of living 








Figure 7.1 and table 7.1 show how the Combined Option affects household location. 
_ There is a significant reduction of households living in the City by 2016. This is due to 
is further from Cambridge becoming more accessible by public transport and high- 

© Eniipadenshire and East Cambs districts receive the bulk of the increases in 
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that the cost of wee in Riera. reduces sre 


Camb. City| -897 | (80) 
South Cambs | 121 i (104) 








East Cambs| -49 | (98) 
Hunts. | -37 | (99) 
Table 7.2 Combined Option 2016: Changes in household cost of living 
(£/month) compared to the Base Case (2016 = 100) 
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Figure 7,2 Combined Option: Changes in household cost of living 
(&/month) compared to the Base Case 


73 Employment location and cost of production 





Camb. City| 6 


Tertiary Retall Private Serv. Public Serv. Total 
11_| (100) | -927 | (95) | -180 (98) -2289 | (95) | -3367| (97) 


Primary Secondary 
(100) | 12 | (100) 
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6 | (100)} -6 | (100) | 426 | (104)| 230 | (102) | 1154 | (106) | 1796 | (103) 





-1 | (100) 
























4 | 100)} -1 | (100) | 90 |(102)] -25 | (98) | 181 | (102) | 213 | (101) 








Hunts.| -3 | (100) 


Figure 7. 3 Combined Option: Changes in ¢ 
time compared to the Base 






























-4 | (100) | 411 | (103)} -25 | (99) | 984 | (103) | 1358 | (102) 
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Table 7. 3 Combined Option 2016: Changes in employment location by type compared to the Base Case( 2016 =100) 4 
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Table 7.4 Combined Option 2016: Changes in production cost 
(£/month/employee) with respect to the Base Case( 2016 = 100) 




















Huntingdonshire 





[Average] 93 1108)] 












* There is a 31% reduction in traffic delays. 
* There is a 40% increase in average speeds to 17 miles per hour in the peak period for 
the main distributor roads. 


Figure 7.5 shows that there are few delays on the main roads in Cambridge as most of 
the main links of the network are operating within their capacity with less congested links 
than any of the other options. Congestion charging increases the traffic flows on the 
orbital highway around the south of Cambridge and it appears that this section would 
need to be dual carriageway between Hauxton Road (A1309) and Cambridge Road 
(Fulbourn). Public transport use increases substantially, both in the Sub- region and 
within Cambridge to similar levels achieved by the Public Transport Option. 
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gure 7.6 Combined Option: The start of the congestion charging zone next to Park and Ride o 


7.5 Feasibility of the Option 
Cost of investment 


It is estimated that the overall capital cost of investment would be approximately 
£539 million. It would include £2 million for cycling paths and pedestrianisation, 
£405 million invested in public transport, £120 million for the highway improv- 
ments (orbital) and £8 million invested in the congestion charging scheme. 


Annual benefits 


User annual benefits are -£5.8 million which means a net total cost. It includes the 
Payment of £38.6 million in tolls to the operator. There is an additional saving in 
transport costs of £5.7 million. Savings in time are evaluated at £28.2 million due 
to the reduction in congestion in and around the city. There is also a convenience 
benefit of -£1.1 million (cost) due to the shift from cars to less convenient modes 
of transport with some impairment to mobility. 


Operator benefits are only estimated for the congestion charging operator. The 
revenues from the charge are estimated at £ 38.6 million. The cost of operating the 
system is £ 8.2 million giving an annual benefit of £30.4 million. 


Government tax revenue reduces by £1.3 million because of a diminution of fuel 
consumption. 


in the edge of Cambridge Airport development 


Rate of return 





start of congestion charge zone 









The total cost of the Combined Option is estimated at £539 million, and an 
annual benefit at £23.3 million giving a social rate of return of 4.4% in 2016. 
(See table 7.5). 


[investment Costs [oyeing & Waking [2 _] 
[Congestion Charging | 8 _| 
pT Fretat investment | 584 | 
(Annual Benefits [User tols +? 386 
Pd ser_costsavngs | 87 
PYiser tine savings | 282 
p[ser convenience | tt 
| Tiser Total Benefits | 38 
eet 386 | 

EI | 
































Operator: costs 


Table 7.5 Combined Option: Summary of economic: 





7.6 Sustainability implications 


The economic efficiency of the Combined Option is good. The increase in car transport 
costs due to the congestion charging are offset by a lowering in transport costs due to 
the improved public transport and the orbital highway. This combination of transport 
measures would result in a readjustment of land uses with jobs and households moving 
outside the city, especially to the East Cambs and Huntingdonshire districts that offer 
cheaper housing, but would now be served by improved transport. There is a 5% overall 
reduction in the cost of production compared to the Base Case, which would help to 
maintain the competitiveness of the Sub-region. Exporters would reduce costs by £140 
million per year. 


From the social point of view, the impact is not significant. Similar mixes of socio-eco- 
nomic groups are located in the city and surrounding districts. There is some reduction 
of the high income groups in the city, and an increase in the Hunts and East Cambs 
districts. This change may improve social balance in the future. There is an increase in 
mobility that offers people a wider choice of transport modes and a reduction in travel 
time. The public transport element would provide people with an improved alternative 
to paying the congestion charge. All groups benefit about equally. 





From an environmental point of view the combined option is somewhat mixed. There 
is a reduction in carbon emissions for trips into the city, but this is counteracted by the 
increase in traffic within and outside Cambridge. Considering all the effects, the carbon 
emissions do not change significantly from the Base Case. The Combined Option 
includes the orbital highway, which would have an adverse environmental impact around 
the south and east of Cambridge, mitigated by tunnels and landscaping, as described 
in Section 5.6. If the public transport tunnel was affordable, the Combined Option would 
remove a substantial part of the public transport from the streets and provide the oppor 
tunity to improve the urban environment of Cambridge City Centre. 


Figure 7.7 Combined Option: From Chesterton looking towards new guided bus and cycle bridge 








8 Comparison 
8.1 Comparing the feasibility of the options 


The attractiveness of cycling and walking needs to be maintained as Cambridge 
expands. Otherwise, the proportion of journeys made by these modes will decline, 
with severe consequences for traffic congestion. The costs associated with extending 
and improving the present cycling and pedestrian network are relatively modest, 
and measures that successfully encourage more cycling and walking are likely to be 
economically, socially and environmentally beneficial. 


All of the options are technically feasible but much more work needs to be done on 
the costings of the options to assess their final economic feasibility, particularly for the 
Public Transport Option. Building a tunnel and two interchanges is a complex issue and 
requires detailed assessment, outside the scope of Cambridge Futures’ present work. It 
may be possible that the underground interchanges can be developed as part of the re- 
development project, being considered at the main rail station. It may also be possible 
to re-develop the present bus station together with the Bradwell Court arcade to achieve 
an economically attractive development and underground interchange. If the tunnels 
between the bus station and rail station are not economically viable, it may still be cost 
effective to include either a tunnel or bridge for a public transport connection between 
the railway station and east Cambridge, via Davy Road. The second best option for 
public transport is to build a physically segregated bus lane from the rail station along 
Station Road and Hills Road to Regent Street. Following the planned expansion of the 
pedestrian core scheme, the remainder of the route to the bus station is likely to be for 
buses and access only. However the transport performance in terms of travel time, etc. 
of the Public Transport Option would be reduced, attracting less passengers. In addition 
the long term environmental impact would be much greater with the noise, potential 
accidents, and congestion caused by a continual flow of buses. 
Tl odest social rate of return of less than 1% is unlikely to obtain public funding, 
bul ption has the advantage of providing greater accessibility to people who are 
vel by car. Public transport improvements are particularly useful as part of 
{ ption, by offering people an improved alternative to driving and paying 
(©) difficulty with public transport is that it does not attract 
nal like Cambridge to justify a large scale investment. 
Benolits can be gonsiderable, but are difficult to 
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The first year social rate of return of 12% makes it a strong contender for government 
funding. 


The Congestion Charging Option involves a modest capital cost in equipment, (e.g. 
cameras, telecommunication, software and computers), of about £8 million. The 
revenue of about £30 million per year makes the scheme economically plausible. The 
revenue estimated by 2016 takes into account a reduction of profits from the first year of 
operation (estimated at £42 million) as households and jobs re-locate to avoid paying 
the charges. The cost of operation of the congestion charging scheme includes the 
management and maintenance of the system (e.g. charging, monitoring, and collecting 
money owed, etc.) is estimated at £8 million per year. From the private point of view the 
rate of return in 2016 is over 400%. This is the ratio between the net annual revenue, 
after discounting the operational costs and the capital invested. Using conventional 
appraisal, the policy does appear to be socially profitable. 


The annual benefits are estimated at £6.9 million, giving a social rate of return of over 
80%. However, drivers and businesses would be £20 million worse off per annum. 
Further tests with a reduced charge could be carried out, but this would also reduce 
revenues and environmental benefits. It is probable that optimum pricing would include 
a higher internal charge to avoid extra traffic within Cambridge and a lower cordon charge 
for people entering the City. In conclusion, the Congestion Charging Option needs to 
be combined with other measures, such as improving public transport and highways, to 
achieve a satisfactory results for transport users, illustrated by the Combined Option. 


The Combined Option includes the elements of all the previous options. The investment 
costs are high, estimated at £539 million, but the net total benefits are around £23 million 
per annum, giving a 4% rate of return on the investment. Users of the | Mespod system 
are worse off by £6 million per year, as they would be payi 

by savings in travel time and other c: sts. al 

necessary funds to be raised to implem 


Table 8.1 summarises t 
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| Cycling Public Orbital Congestion Combined 


Walking Transport Highway Charging Option 


Total Costs 2 409 120 8 539 


Annual Benefits User: tolls - - 41.4 
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User: cast savings arr 3.3 








User: time savings 7 20.6 





User: convenience d -6.1 
User Total Benefits ery -23.6 
Operator Total Benefits 

















Government Benefits 





Total Benefits 


Rate of Return % Soca meee | <1% | 12% 


Table 8.1 Comparison: Economic feasibility of the options (cost-benefit analysis) £ millions / % 





8.2 Comparing the sustainability of the options 


The comparison takes the Structure Plan as the Base Case, so all the results are relative 
tothat case. The sustainability of the options is judged in terms of economic efficiency, 
Social equity and environmental protection, although Cambridge Futures has made no 
attempt to assert any preference for any particular option. 


& BASE CASE 

‘@ PUBLIC TRANSPORT OPTION 

@ ORBITAL GPTION 

‘4 CONGESTION CHARGING OPTION 


1 COMBINED OPTION 





The economic efficiency is judged in terms of changes in the cost of living and 
production costs. If costs increase, households would suffer, especially those with 
relatively fixed income such as retired and unemployed groups. Working households 
would put pressure on employers to receive higher salaries and companies would then 
raise prices. The firms who export goods and services out of the Sub-region would 
suffer if cost increased. This may result in a reduction in their share of the global market 
if these costs are passed on to customers who may not be willing to pay the extra. 


Figure 8.2 illustrates the changes for each option in the cost of living for average 
households. It can be seen that the Combined Option considerably reduces the cost 
of living in the Sub-region. Figure 8.3 illustrates the changes for each option in average 
production costs. It can be seen that the Orbital Option would result in the lowest 
production cost increases, followed by the Combined Option and the Public Transport 
Option. The Congestion Charging Option would increase the costs, above that of the 
Base case. Actual monetary savings for the export sector of the economy are illustrated 
in table 8.2. It can be observed that the Orbital Option and the Combined Option 
would substantially reduce production costs, increasing economic efficiency, thereby 
encouraging economic growth in the Sub-region. 


Public Transport Orbital highway Congestion Combined option 
charging 
Exporting employers 175 -160 140 
cost savings 


Table 8.2 Comparisons: Savings in annual production cost for employers in export firms (£ millions) 2016 
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PUBLIC TRANSPORT OPTION 
ORBITAL OPTION 

CONGESTION CHARGING OPTION 


(COMBINED OPTION 













Table 8.3 APPRAISAL SUMMARY TABLE: COMPARISON BETWEEN THE OPTIONS AND THE BASE CASE FOR YEAR 2016 
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Noise Reduction nat Reduction due lo less trailic not significant. Using | Slight reduction on some roads in Cambridge Major reduction on busy roads in Cambridge. | Significant reduction on busy roads in 
significant hybrid diesel/electric vehicles would mitigate noise Major increase for properties near the orbital road | Slight increase on some orbilal routes around | Cambridge. Major increase for properties near 
from the public transport syslem around the south and east of Cambridge the south east of Cambridge the orbital road around the south and east of 
Cambridge. 
al 








Slightly positive with main tunnel 
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5 Assessment | Neutral Slightly negative without tunnel Negative Pasitive Slightly negative 
Local air quality | Reduction not Overall reduction not significant. Using hybrid improvement along routes in sauth east Major improvement for some areas in Major improvement for some areas in 
significant diesel/electric would reduce air pollution from buses } Cambridge used by circulating traffic. Slight Cambridge. Cambridge. Slight worsening for some 
in the city centre. Without a tunnel there would be worsening for some properties near the orbital properties near the orbital. 
an increase in city centre congestion road 
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Insignificant impacts Minimal intrusion — slight impact an Ditton Meadows | Impact of orbital mitigated by tunnels and 


landscaping 


Improvements Opportunily to improve townscape il tunnels are No significant effect. Opportuni ; 5 
. . a nd l- 
included. Some detriment to Milton Road due to on B aig tele A ac ae tee if toad: 


Impact of orbital mitigated by tunnels and 
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See the comments for each individual option 


No effect 
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2 widening. 
4 ' i Slightly positive with main tunnel 
‘ Assessment | Slightly positive Slightly negative without tunnel Slightly positive 
’ Herilage No effect. Otbital crosses Wort's Causeway (Roman Road Orbital crosses Wort's Causeway (Roman 
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Biodiversity No significant effect No signiticant effect. 





An ecological survey has not been carried out. 
The proposed highways are not expected to cross 
any areas of national ecological signiticance. The 
pai foad could include sensitively designed 
landscaping and balancing ponds to en 
biodiversity, se ree 


No significant effect, An ecological survey has not been carried 
out. The proposed highways and public 
transport routes are not expected to cross 
any areas of national ecalagical significance. 
The orbital road could include sensitively 
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Table 8.3 continuation 
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Transport economic | Improves pert efficiency | With bus-lunnel between the railway | 12% Sacial Rate of Retum 86% Social Rate of Return With a bus-tunnei between the railway 
efficiency by allowing = mobility without | slalion and Vicloria Avenue the Social station and Victoria Avenue the Social 


significantly adding lo cangestion. | Rate of Return is only 0.6% Without this 


Rate of Return is 4%, Wilhout this tunne!, 
tunne!, (but still having a tunnel under the 


(but still having a tunnel under the railway), 











tailway), the Social Rate of Return would the Sacial Rate of Return would be almast 
be less than 4% depending on the amount 12% 
of congestion 
8 F é ae Neutral with main tunnel 
Assessment | Slightly positive Neutral Positive Positive Positive withaut tunnel 
Journey time reliability Journeys on foot and by cycle | improvements to public transport should | Highway improvements would improve | Car journeys in Cambridge would be| See the comments far each individual 


usually have reliable journey times. | improve journey time reliability by all | journey time reliability by car. Less congestion | much more reliable for people willing to | option 


Journeys by car may be slightly | mades providing that congestion in the | in the city centre wauld also improve public | pay the charge. Less congestion in the 





more reliable central area can be solved transport reliability. city centre would also improve public 
transport teliability. 


Assessment | Slightly positive Positive with main tunne! Positive Positive 
Slightly positive without tunnel 
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Wider economic impact Not significant For the Sub-Region: For the Sub-Region: For the Sub-Regian: For the Sub-Region: 

{This has been given more Productions costs down 3% Productions costs down 5% Productions cosls up 5% Productions costs dawn 4% 
weight than the other Cost of living down 4% Cost of living down 8% Cost of living up 6% Cost of living down 20% 
economic criteria when For Cambridge: For Cambridge: For Cambridge: For Cambridge: 

assessing the overall effect) Production costs down 6% Praduction costs down 1% Production costs up 11% Production casts down 11% 


Cost of living dawn 8% Cost of living down 17% Cost of living up 9% Cost of living down 28% 


(Benelils may be less without a main 

























































































tunnel) 
Assessment | Neutral Slightly positive Positive Negalive 
OVERALL EFFECT NEUTRAL SLIGHTLY POSITIVE POSITIVE SUGHTEY NEGATIVE 
Option values Not significant Some areas will have improved public] Improved access to park and ride sites. } Not significant Mare choice of modes available 
3 transport. Improved access by road for orbilal 
mavements around south-east Cambridge. 
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_ for Cambridge). 


Social equity can be assessed by looking at how different socio-economic groups 
would be affected by each option. 


The Public Transport Option benefits a higher proportion of SEG1: professional and 
managerial group. This is probably due to a combination of factors such as the 
reduction in traffic delays as more people switch to public transport reducing travel 
times for car users and improving the speed of long distance commuting. 


The variations in social mix are small and the options would not significantly change the 
social composition of each district, compared to the Base Case. 


The environmental impacts can be judged in terms of a combination of objective and 
subjective aspects. The objective aspects can include emissions, especially carbon 
dioxide, noise impacts and safety. The more subjective aspects would include visual 
intrusion and quality of the environment. 

Table 8.3 summarizes the appraisal of the options. 


8.3 Implementation 


There are a number of potential sources of funding for transport schemes, including 
developer's contributions, public funding, charging users and possibly in the future 
a land tax. The following example explains how revenue raised form the congestion 
charge could be used for funding the options. 


To improve transport in the Sub-region it may be necessary to create an Agency that 
could collect charges and run the transport system. The purpose of the agency would 
be to implement the transport infrastructure investment by raising the necessary funds, 
awarding building contracts, collecting revenues, subsidising some of the operators, 
etc. The agency could be set up in a similar way to Transport for London, (e.g. Transport 


Id be three types of agency, each adapted for a different purpose: 








It has been calculated that such an agency could raise part of the funding for the options 
in financial markets. Table 8.6 illustrates the probable funding that could be obtained 
given the concession period. At present the Treasury allows 10 year hypothecation of 
the charging revenues. If that period were extended, the raising of the amount of capital 
in the market could be increased. 


Table 8.6 illustrates the maximum amount of funding that can be raised depending on 
whether the congestion charges are levied in the peak period or only during the day (i.e. 
7am to 6.30pm), and the type of Agency created. It assumes that the money is raised 
in the open market. 


Within the current rules, only revenues for 10 years can be used for local investment. 
Depending on the type of Agency created and the period of charging, the amount of 
funding that can be obtained ranges from £120 million to £195 million. The risk premium 
required by private investors is lower, and public agencies are not taxed, giving the latter 
the advantage, but private concessionaries can be more efficient in implementing and 
operating the system. 


Within the present rules, and charging only during the peak period, it may be possible 
to fund a reduced Combined Option, including: Cycling and Walking Option, a much 
reduced Public Transport Option (e.g. no tunnel between the railway station and the 
present bus station, but a short tunnel connecting the east of Cambridge, under the 
railway station), and an orbital without a tunnel. If the congestion charges are levied 
for an extended period, the revenues obtained can probably fund the orbital tunnel as 
well. 


A combination of direct public funding, (from taxation as some of the projects are 
socially profitable), and open market funding (for the environmental dunpleyemens). 
would be necessary for implementing the Combined ae 


10 years 
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8.4 Conclusions 


Cambridge Futures has assessed the likely impacts in the Cambridge Sub-region of the 
2003 Cambridgeshire Structure Plan. It has concluded that the Structure Plan makes a 
substantial contribution towards the economic, social and environmental sustainability 
of the area. By allowing an expansion of the city in selected areas of the green belt 
and a new settlement, economic and social development will improve and if the 
expansion areas are well designed, the environmental quality of the Sub-region would 
be preserved, 


The results obtained by Cambridge Futures indicate that the expansion of the built up 
areas of the City and the overall Sub-regional growth would produce more congestion. 
This is despite the introduction of transport improvements to the A14 trunk road and 
the implementation of HQPT linking Huntingdon with Cambridge. The increase in 
congestion would risk the continuation of the Cambridge’s success. 


To reduce the transport problems, Cambridge Futures has investigated four options in 
isolation and one in combination. 


The first option - Cycling and Walking - has not been assessed separately, but is clearly 
useful and should be considered in any case. 


The second option — Public Transport — produces results that are positive in terms of 
sustainability. However, the cost of implementing the option is too large for the modest 
benefits obtained. This option is unlikely to be feasible on it’s own, and thus a reduced 
investment should be explored. Improving public transport would not be sufficient to 
attract passengers from cars in large enough numbers to make this option viable. 


The third option - Orbital Highway — produces substantial benefits in terms of Savings in 
money, time and inconvenience. It would probably be fundable under economic criteria. 
The environmental impact can be mitigated by the construction of a tunnel, which would 
reduce the visual impact in a sensitive landscape area of the south east of Cambridge. 


The fourth option ~— Congestion Charging, although financially and technically possible, 
does not benefit passengers in terms of money It does have benefits in terms of time 
ell as a better impact on the environment than the Orbital, reducing 
congestion and therefore carbon emission. The overall user benefits are negative 
demonstrating that the option on its own would not be attractive and would therefore 


encounter resistance from the public. 


savings, aS W 





The Combined Option generates positive economic as well as environmental benefits. 
It can, in theory, partially fund the investment cost of the expansion of public transport 
and the Orbital Highway, but this would depend on the length of time that the revenues 
for congestion charging are kept by the local authorities. 


Table 8.7 summarises the sustainability for all of the options. All of them score equally 
or higher than the Base Case, except for the Congestion Charging Option, which scores 
highly in terms of environmental protection, but poorly economically and the Orbital 
Option, which scores less on environmental quality. 

It is clear that further transport improvements will be needed in the Cambridge Sub- 
region beyond those already committed if the anticipated rates of local economic growth 
are to be sustained. It is hoped that this report helps the public and decision makers to 
understand what the foreseeable consequences would be of different transport policy 


directions, which will inform the debate about what transport policy is appropriate for 
Cambridge for the future. 
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Table 8.7 Comparison: Sustainability of the options (* lo 












wv 
a 





toa P 


4 er 


“or 









ly 





Appendix A: Technical Issues 


Land use and transportation models 


Cambridge Futures has made use of two types of computer model hosted by 
Cambridgeshire County Council for estimating the likely market responses to the policy 
options: the MENTOR land use model developed by ME&P and the SATURN highway 
model developed by W S Atkins. 


MENTOR is a Windows ® based land use model. Although it is based on an innovative 
new software product, the model uses tried and tested techniques originally developed 
as part of the MEPLAN' modelling framework. It has been designed to use standard 
census data for the UK and to accept measures of accessibility from transport models. 
It requires study-area-wide inputs to start the process (i.e. forecast of overall levels 
of employment and households for the region) and the allocation of dwellings and 
commercial floorspace to zones within the area (this represents the policies to be 
tested). 


Given the inputs stated above, the model finds an equilibrium between the demand 

for location by firms and households and the supply of buildings in each location. The 

equilibrium gives a price (or rent) for dwellings and floorspace. The factors which 

MENTOR takes into account for the location of households are as follows: 

¢ Supply of dwellings in each zone 

¢ Cost of living in each zone {including housing, transport, goods, services, taxes, 
etc.) 

¢ Accessibility to employment of each zone (if any member of the household is in 
employment) 

¢ Attractiveness of each zone (i.e. all non-economic factors which are estimated as an 
index in the calibration year representing environmental qualities of the zone) 


The factors which MENTOR takes into account for the location of firms are as follows: 





ie Supply of floorspace in each zone 


iers, cost of labour, taxes, etc) 
customers’ location from each zone 
e. all non-economic factors which are estimated as an 
sen ing environmental qualities of the zone) 


x 


The transport model takes into account the following factors to determine the mode of 
transport: 


* Modes available to the traveller 

* Generalised cost of transport by each mode. This includes time for waiting, 
travelling, etc, and the monetary cost of the journey, such as fares, petrol prices and 
parking costs 

* The convenience of each mode of travel (i.e. non-economic factors which are 
estimated as an index in the calibration year representing comfort and other 
qualitative factors) 


The output of the multi-modal transport model is input into the highway assignment 
model SATURN, developed by W S Atkins for Cambridgeshire County Council. SATURN 
assigns the vehicular traffic to individual roads and calculates delays at junctions due 
to congestion. MENTOR model has been used for testing the 2003 Cambridgeshire 
Structure Plan and the Cambridge to Huntingdon Multi-Modal Study (CHUMMS). 


Calibration of MENTOR 


The MENTOR model was calibrated (i.e. all parameters governing the relationship 


between the factors modelled) using the 1991 Census. It includes the following 
classification of firms and households: 


Seven categories of organisations which employ labour from different socio-economic 
groups: 

* Primary (agriculture and extractive industries) 

Secondary (manufacturing) 

Tertiary (high tech businesses services and higher education) 

Retail 

Education 

Private services (finance, recreation, professional, etc) 
Public services (health, government, etc) 


Thirty categories of household combining 
Socio-economic groups (managerial ; 
manual and unskilled) tc 
Car ownership gr 
Size ( 





In addition the model relates firms and households to four types of buildings (industrial, 
office, retail and residential). The results of the model in any particular time period give 
the monthly rental of the buildings in each location. The model thus reacts to policy 
changes by producing new rental levels in each zone which in turn affect the cost of living 
for households and the cost of production for firms. These costs influence the location 
of households and firms, altering trip patterns, and affecting congestion on the roads. 


MENTOR outputs reproduced the valued of the 1991 Census and produced a 
reasonable estimate of rental levels for each zone in the study area. 


The study area has been divided into sixty-seven internal zones, corresponding to wards 
in Cambridge and the surrounding districts. In addition there are ten external zones 
which represent districts within twenty-five miles of the City of Cambridge (e.g. in Suffolk, 
Essex, Hertfordshire, Bedfordshire, Peterborough and Fenland), London and the rest of 
the South East. 


The Cambridge MEPLAN Transport Model provides the multi-modal modelling element 
of the Cambridge Futures Study. The model is a detailed transport model that covers 
the Cambridge Sub-region. The model is capable of examining public transport modes 
as well as highway traffic assignment. With the ability to produce and assign matrices 
(the data associated with origin to destination movements), the model is an ideal partner 
to the land use modelling undertaken by MENTOR. 

d by Cambridgeshire County Council 


updated to reflect currently 
ening peaks together with a 


A SATURN transport model has been develope 
since 1986 and has been comprehensively revised and 
day conditions. Separate models exist for morning and ev 
representative off peak hour. 

The model uses the SATURN suite of programs, a proprietary traffic model developed 
by Atkins. The network is split into a rural area, whe’ traffic loadings evel = ae toes 
capacity determine the appropriate speed on the link, and the simula ae a ihnte 
individual junctions are modelled. In the simulation, delays are ees ased 0 
interaction of traffic at priority, roundabout OF traffic signal control junctions. 

idi model i comparing traffic flows predicted by the model 
ee alchy oe ae oe cng Be in i area covered by the model. The counts 
against observed traffic counts cond ES oe prcige Ci ipoNds 
conducted annually (such as th s entering ih “ie p 
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The mode! has been used extensively by the County Council to test the impact of 
measures such as: 


« Street closures 

« Major developments 

« Road pricing and . 
* Public transport initiatives | 
* Guided bus 

« St. Ives Heavy Rail 


With up-to-date detailed planning data supplied by local authorities and growth factors 
based on information supplied by the Department of Transport, Environment and the 
Regions (DETR), the model has been used to forecast the impact of these measures. 





























(Footnotes) 
| MEPLAN is a software developed by ME&P which has been used 


modelling London, Helsinki, Bilbao, Naples, — etc. Further _refere 
for the equations system and calibration procedures can be found 
Research into Practice: the Work of the Martin Centre in Urban and Regional 
Eds. M. Echenique and J. Owers. Special issue of Environment and 
Planning and Design, Vol. 21 (5) pages 513-650, 1994 ; 
Urban Land Use and Transport Interaction, eds. F. V. Webster, Pu. Bly 
Gower Aidershot, 1988 J 
‘Testing Integrated Transport and Land Use models in the Helsinki 
Echenique, P Moilanen, K. Lautso and H. Lahelma, Traffic E 
36, No. 1, pp 20-23, 1995 











Assumptions 


* Deposit Draft Structure Plan is taken as the basis for this study and its policies such Combined Option: Drivers from within the cordon are allowed to exit and re-enter | 
as housing targets and business floorspace plans are incorporated into the Base as part of a single journey without charge in order to utilise the orbital road. All car 
Case (see tables A1 and A2) - without judgement on their efficacy. The Deposit trips into the centre of Cambridge are charged £3.50 per day (2003 prices). 
Draft has since been subject to an examination in Public and Consultations on 
the Panel Report®?. The revisions to the Deposit Draft do not have a significant 
effect on the assumptions for this study. Hence, the Base Case represents the 
most likely land use scenario to become reality. Only the committed transport 
schemes are included. Amongst the uncommitted schemes, is a rapid transit Table a1: Draft Structure Plan Dwellings by zone assumed for Base Case 


between the proposed redevelopment of the airport to the east of the city and the 
[rer [ a0or-2006 [2006-2011 | 2orr-2ore | Notes 


city centre. This transport scheme is at an early stage of planning and does not yet 
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¢ Beyond 2016 a number of assumptions have been made about land use as 
illustrated in table A3. 












* Modelling: assumes that no other local or national policies other than the Draft 
Structure Plan affect outcomes. 







CNF West 


500 In-commuting 
1000-1170 Lower-upper 
value 
From Ramsey 
alloc. 












* Orbital Option: assumes that the Base Case includes improvement to the A14/M11 
junction (M11 junction 14). Current assumptions in the Cambridgeshire County 
Council for A14 traffic flows and the growth of through traffic have been taken 
as correct. Traffic flows on the Orbital depend on the level of service provided by 
highway design. It has been designed to accommodate peak hour demand but 

with at grade junctions except where it joins Newmarket Road (A1303) and A14. 























* The modelling of the Orbital highway does not take into account traffic potentially 
t ing-up onton the A14 or M11 and reducing trunk road capacity as a result of 
ic constraints within Cambridge. The link road concept (section 5.2), to separate 
distance traffic has not been modelled or costed. 
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Table A2 Draft Structure Plan Business floorspace (wards) assumed for Base Case 
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Limitations 


¢ Modelling Generally: is based on the aggregation of individual behaviour 
and averaged factors. Whilst the overall outcomes are thus modelled in a 
sophisticated manner, the model sometimes cannot be dis-aggregated to 
reveal detailed statistics. For instance it uses an average cost for urban 
parking but cannot determine which commuters use public car parks and 
which private parking. 


¢ Cycling & walking: Although the computer models include cycling and 
walking as modes of travel and output detailed results, there are no 
mechanisms in the model to measure the effects of seasonal, weather, night 
time security and other fluctuating human response factors on the take up 
of these modes. The model does not contain a detailed representation of 
the cycling and walking network and cannot assess the effect of changes 
to cycling and walking facilities. However, the model does show how 
changing the attractiveness of other modes affects the numbers of cycling 
and walking trips. 


* Investigations not pursued: There are inevitably many variations around the 
themes too numerous to include in the study, such as car sharing schemes, 
or the impact of development taxes. In some cases interpolation between 
the published options can give an insight into potential outcomes, otherwise 
they should be the subject of further investigations. 





Publication of Results: the modelling produces an enormous amount of data 

__ which then has to be interrogated and analysed, allowing for a multitude of 

ibinations of information. Only the key statistics in categories of general 

-and making meaningful comparisons of the outcomes of each 

or There iS NOt space to publish all the figures, but 
ised by the team. 
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Table A3: Assumptions beyond the Structure Plan period 2016 - 2021 


Dwellings The same rate of increase at 2800 dwellings per year is assumed in the Cambridge 
Sub-region from 2016 to 2021. 







The new settlement at Longstanton/Oakington is assumed to expand from 6000 
dwellings to 9000 dwellings by 2021. 


Small sites are assumed to be available to accommodate similar amounts of 
dwellings in the CSR as pre-2016 i.e. about 1/3 of 6200 dwellings including Fenland. 
Green belt developments identified in the Deposit Structure Plan are assumed 

to expand to post-2016 capacity, as proposed in the CSR Study and Eastern 
Cambridge Study. 

The rest of the required development is assumed to be distributed in market towns, 
previously established new settlements and rural centres. Dwellings are assumed 
in Huntington, St. Neots, Ely, Godmanchester and Cambourne. The same 11 rural 
centres are also assumed to have some development. Out of county market towns 
are assumed to have the same increase as 2011-2016 in the Deposit Structure Plan 
Test. 

Castle (NW Cambridge) 
E Chesterton (CNF) 
Cambridge Airport 
Newmarket Road 
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Notes: 
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Table B.1: Traffic flows on road links 

























































































































Link 2016 -Base Case 2016 - Hate) Option _|____ 2016 - Road Pricing Option 2016 - Public Transport Option 2016 - Combined Option 

Link ID Direction | Demand Delay Demand AV Demand Delay | Demand | AY ‘Demand! Delay | Qemand | Av Demand | Delay | Demand AV Demand } Delay | Demand 
Flow (PCU/ | (secs) Flow! Speed Flow (secs) \ Flow! , Speed Flow ‘ (secs) | Flow! i Speed Flaw (secs) Flow! Speed 
hr) capacity (kph) (PCUfhr) Capacity | (kph) | (PCUshr) Capacity, (kph) 
1 {Huntingdon Re E'bd 1647 228 (1.18. | 13. | 16100 foe 499i 1101115) llunc1500 | (00S7Ci0N mee TaN 5C NEA 
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4 731 8405 113 lato “78724 | 38 584 221 088 | a9 701 a4 1.07 
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